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ABSTRACT
 
Desert Valley Medical Group is a multi-specialty
 
medical group located in Victorville, California. It
 
employs approximately 85 providers including various
 
specialists and sub-specialists. It also employs about
 
1200 medical, paramedical and clerical staff to support
 
its operations. Its customers come from about 10 cities,
 
including Victorville, Hesperia, and Apple Valley. It is
 
supported by an 85-bedded hospital-Desert Valley Hospital,
 
located in the same building. It has an Emergency Room,
 
which operates 24 hours a day, 365 days a year. It also
 
has an intensive care unit.
 
The group was taken over by new management on January
 
01, 2001. Prior to this, urgent care was operating 12
 
hours a day, 9AM to 9PM, every day. The new owners drafted
 
an aggressive plan. In order to gain more market share,
 
and to attract new customers, they expanded the hours of
 
operation of urgent care from 7AM to 10PM. To meet these
 
demands, and to decrease the average waiting time for
 
patients, they recruited 1 Registered Nurse, 3 Licensed
 
Vocational Nurses, 6 Medical Assistants, and 4 Patient
 
Service Representatives and implemented the new hours
 
effective March 01, 2001.
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^ After 3 months'into operation, the expected increase
 
in patient census did hot .occur, but the organizatibn
 
continued to incur additional expehditure to meet the
 
operating expenses which includes,salaries .for the newly
 
recruited,staff> . : .
 
The management sought reasons for failure to, achieve
 
the desired business goals. .They also,had to make
 
decisions whether to c,o.ntihue the present system for some
 
more time, or to .revert to the old operating hours and
 
staffing. This project was.undertaken,to address those
 
issuesv' .-' -l,' '.' ' t'' ,
 
. I, gathehed demographics, trends of population growth,
 
and, economic deveiopmeht from,the three main cities that
 
utilize the services: of' the group• I also analyzed the
 
local competitors for the group. I collected data for, the
 
months:of January through July fO.r the years 2000, and 2001
 
;,from ,th,e'iog-in sheets ofl.ur^ and the patients
 
medical records. I also collected the information about
 
saiaries::paid, to;tbs staffyinlthe: urgent care.
 
The data was analyzed -Using Statistical, Analysis for
 
.Sociai.'Sciences .(SPSS
 
It was recommended that LVNS .should be transitioned
 
to other areas in the hdspital, as their addition did.not
 
contfibiite; to the^value of services in urgent cafe, ft was
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also recoinmaended to dispense the servlGes of RN. The ,
 
manageiuent should also think 6f reducing the strength of
 
medical , assistants.. The serviGes of nurse practitioners ,
 
and physiGian assistants should be utilized,to the maximum
 
as far as possible to reduee the, costs of, prdviders. The,
 
management should Gontinue with the present hours of
 
operation in order to meet the inGreased needs of patients
 
of newly aGquired local independent practitioners.. It, was ,
 
also reGommended,that the group should launch a more
 
aggressive and.an on-going marketing plan.
 
It was also felt, that the management .should undertake
 
a, detailed and comprehensive prospective study-, of various ,
 
issues to- arrive at a good business decision.: ,
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. eHAPTER:ONE ,
 
BACKGROUND ;
 
IntrodUGtion;l , ^
 
This,chapter identifies ;the purpose of this project,
 
the background of the.problem, the anatomy and functioning
 
of the Desert Valley Medical .Center, Victorville, the
 
reasons for undertaking this,project,. the design.of the .
 
project,, the methods.emplbyed, and the.scope and
 
limitations.of the project.
 
- . ■ . Purpose .'. 
The purpose of this research, project is to. report on
 
a comprehensive..organizatipnal. audit of the Urgent Care
 
Service, df besert Valley Medica.1 Group in Victorville, ,
 
California. I studied the present organizational structure
 
and; processes, identified areas, that may vrequire
 
.corrective adtioh, and suggest: solutibhs and methods, that .
 
might improve the profitability, and viability of the
 
organization-. ■ ■ 
.Desdbt Group
 
. Desert Valley, Medi.cal:'Group (DVMG) is a
 
multi-specialty medical group lo.cat.ed in Victbryille. It
 
has . satellite .lb Victo.pvill.e, : Apple Valley, :
 
1 ■'
 
Hesperia, Adelarito,, Barstpw, Lucerne Valley and Silver
 
Lakes. ' ■ 
DVMG employs approximately 85 . full time providers
 
including physicians, physician assistants, chiropractors,
 
podiatrists and nurse practitioners. About onei ; half of
 
these providers are primary care providers :(general
 
practitioners,: family , practice physicians, pediatricians
 
and internists). Specialist services include
 
cardiologists,.pulmonologists, neurologists,
 
nephrologists, rheumatologists., gastroenterologists,
 
obstetricians,, gynecologists, general surgeons, vascular
 
Surgeons, urologists,, oncologists,.hematologists,
 
orthopedic surgeons, anesthesiologists, radiologists,
 
pathologists etc. Support personnel include registered
 
nurses .(RN), medical .assistants (MA),, licensed vocational
 
nurses (LVN)., nurse, aides (NA), nurse managers, laboratory
 
technicians, .X-ray technicians., dietitians, clinical
 
educators, etc. Clerical staff includes patient service
 
representatives (PSR), data/entry clerks, billing ,a.nd \
 
coding clerks, referral cle.rks etc.. ,.
 
Desert Valley Hospital (DVH),is an 85-bedded acute ,
 
care hospital located.in the northern end of DVMG's main. ,
 
building. This headquarters.,of DVMG is located in
 
Victorville. DVH's emergency room (ER) is located in the
 
ground floor of the hospital at the other end of the main
 
building, and it functions 24 hours a day 7 days a week.
 
Urgent care (UC) is located in the southern end of
 
the main building facing the main road in the area. ER and
 
urgent Care are connected to each other through the main
 
hallway of the building. If acutely ill or if they are
 
felt to be possible candidates for admission, some
 
patients who are triaged in urgent care , are immediately
 
transferred to ER.
 
New management took over the ownership of the group
 
and the hospital on January 01, 2001. Prior to this date,
 
the urgent care service used to function from 9 AM to 9 PM
 
7 days a week. With an aim to provide extended services to
 
the present patients and to attract more new patients and
 
increase market share, the new management extended the
 
urgent care hours. The new hours that became effective on
 
March 01, 2001 are 7 AM to 10 PM 7 days a week. In order
 
to meet increased staffing needs, they recruited more
 
staff: two physician assistants, three licensed vocational
 
nurses, four medical assistants, one registered nurse, and
 
four patient service representatives (front office staff).
 
Medical assistants room the patients, take vital
 
signs like temperature, BP, pulse, respiratory rate, take
 
a brief history, note medication allergies, current
 
medications, and prepare the patient for examination by-

doctor. They draw blood for lab tests, wheel patients for
 
X-rays, give intramuscular, intradermal and subcutaneous
 
injections, administer oral medications, change dressings,
 
pull lab reports for doctor's review, apply splints, give
 
discharge instructions to patients, call for medication
 
refills, call patients home with abnormal lab tests etc.
 
LVNs supervise medical assistants. They are also trained
 
to administer IV medications and IV fluids. They recruited
 
three more LVNs with expectation of serving more acute
 
cases in the urgent care, thereby cutting down the number
 
of cases sent down to ER. They did not have LVNs working
 
in the urgent care before.
 
The management reviewed the results of performance of
 
the urgent care for the months of March and April 2001.
 
The average number of patients seen per day has gone up
 
only marginally, disappointing the managers. Even this
 
nominal increase was because of extended hours, and not a
 
true increase in number of patients seen per hour. Also,
 
only 1 or 2 patients per week utilized the services of a
 
LVN. LVNs get paid $12.00 per hour, whereas medical
 
assistants earn $8.00 per hour on an average.
 
statement of the Problem
 
While working as a physician and having informal
 
interviews with other providers and staff at the Urgent
 
Care of Desert Valley Medical Group, Victorville, I
 
proposed that the following six problems needed to be
 
studied and corrected:
 
1. 	 Workflow bottlenecks due to inefficient
 
functioning of the staff possibly resulting in
 
prolonged average waiting time from the time of
 
triage to the time of first evaluation by a
 
physician and/or delays in processing lab
 
specimens and getting x-rays done.
 
Supporting comment: This is probably resulting
 
in (i) a significant number of patients leaving
 
the waiting room without being seen (LWBS), and
 
(ii) 	more dissatisfied and unhappy customers.
 
2. 	 Inefficient functioning of Urgent Care staff and
 
providers resulting in increased number of
 
patients who leave without being seen
 
3. 	 Providers ordering unnecessary and non-urgent
 
work-up resulting in possible prolonged
 
processing time.
 
Supporting comment: This might be generating
 
more complaints from frustrated patients who
 
waited too long in the examination rooms.
 
4. 	 Inadequate and non-representative survey and
 
feedback of information regarding patient
 
satisfaction.
 
Supporting comment: Presently only patients'
 
complaints, but not their complements, etc., are
 
forwarded to providers for their explanation.
 
Information bias is evident here.
 
5. 	 Inadequate evaluation of the policy of employing
 
Licensed Vocational Nurses (LVNs) with the goal
 
of minimizing the number of patients sent to
 
Emergency Room.
 
6. 	 Possible need to decrease the number of
 
providers, newly recruited Registered Nurse
 
(RN), LVNs, Medical Assistants (MAs), and
 
Patient Service Representatives (PSRs).
 
Design of the Project
 
For this project, I used an organizational audit
 
designed as a cross-sectional exploration of existing data
 
and information pertaining to the Urgent Care of Desert
 
Valley Medical Group for the first six months of the years
 
2000 and 2001.
 
Methods Used
 
For completing this organizational audit, I used both
 
primary and secondary informational sources.
 
Primary sources of statistical information were from
 
available urgent care data, and data from the departments
 
of operations, accounting, administration and information
 
services (IS) of Desert Valley Medical Group. Written
 
permission was obtained from the medical group's board of
 
directors prior to beginning of the study (see appendix
 
A).
 
Secondary sources of information were from journals
 
like Journal of Marketing, Journal of Health Care
 
Marketing, Journal of Consumer Research, Annals of
 
Emergency Medicine, Health Care Financing and
 
Administration (HCFA), Agency for Health Care Research,
 
American Group Management Association. Demographic
 
statistics (including growth trends, population mix) was
 
gathered from the chambers of commerce for Victorville,
 
Apple Valley and Hesperia.
 
Some of the areas of study included organizational
 
culture, goals, mission statement, procedures, policies, .
 
processes, budget allocation, staffing structure, line of
 
control,, chain of authority, outcome analysis, cost
 
analysis, comparative analysis (regional and national),
 
marketing strategies, operational efficiency, job
 
description, sequence of work, employee satisfaction,
 
staff turn.over etc.
 
Scope and Limitations
 
The scope of this study is limited to the data
 
available to me through the urgent care center, the
 
departments of operations, accounting, administration, and
 
the information services of the Desert Valley Medical
 
Group.
 
Summary
 
In this chapter,.I examined the structure of DVMG,
 
current operations of urgent care center, identified the
 
problem for which this project was commissioned, stated
 
the design and methods to be used, and the scope and
 
limitations of the project. In chapter 2, literature,
 
dealing with studies on staffing and functioning of
 
Emergency Department/ Urgent Care will be reviewed,
 
demographics of local cities will be examined, trends in
 
the health care industry globally, nationally and locally
 
will,be studied.
 
  
CHAPTER TWO
 
REVIEW OF THE LITERATURE
 
Introduction
 
This chapter examines the history of emergency
 
medicine and studies that were already done regarding the
 
staffing and functioning of urgent care centers. It also
 
outlines population trends and economy of Apple Valley,
 
Hesperia, and Victorville-the three main cities that
 
utilize the services of DVMG.
 
Literature Review
 
In most hospitals/medical centers the urgent
 
care/fast-track service is an extension of the emergency
 
room (ER) while the urgent care stands as a separate
 
center in only a few medical centers. Moorhead and others
 
(1998) have evaluated the workforce in emergency medicine.
 
Also, emergency room (ER) patients, length of stay (LOS)
 
and reasons for leaving without being seen (LWBS) have
 
been issues that are well studied (Kyriacou, & et al.,
 
1999).
 
Reasons for prolonged length of stay (LOS) in the ER
 
include:
 
• delay in registration, .
 
• problems with insurance authorizations.
 
  
 
 
 
 
 
•	 difficulties in reaching prima^fy care providers
 
to obtain prior, authorization/'
 
•	 slow patient processing by inexperienced staff,
 
•	 inefficiencies,in how physicians and nurses
 
,	 spend their time in the ER dept (Hollings.worth &
 
et al., 1998),
 
• . patients,impatience with waiting for results of
 
some ancillary studies (some of which m.ay be
 
unnecessary),
 
•	 understaffing in times of higher census.
 
Patients leave without being seen because of the 
above listed reasons for prolonged length of stay. Sun and 
others (2000) also pointed out that dissatisfied patients 
also do so because of failure of.the ER staff in: 
communicating sufficiently/adequately with^ them as they ■ 
progress through their pathways of care from, provider to 
diagnostic testing and:e.g. , receiving of medications at 
the.pharmacy. .. 
Having.done an extensive, s.earch of the literature, I
 
found no. similar studies deallrig with this phenomenon in
 
the urgent care service. However, since, those patients,
 
using ER frequently are usually sicker and also use urgent
 
care services, etc.,.more frequently (Hansagi & et al.,
 
2001) practitioners tend to also.apply these principles
 
■ 10.: ■ "
 
from the ER study findings to the management of urgent
 
care service. Studies are, however, needed to specifically
 
address the reasons why some patients leave the urgent
 
care without being seen.
 
History of Urgent Care and
 
Emergency Medicine
 
The history of urgent care is closely intertwined
 
with that^ of emergency medicine. In 1995, Thompson Bowles
 
and others (1995). reported the following: "During the past
 
30 years, emergency care of seriously ill and injured
 
patients has become an essential component of US health
 
care system...Within the current health care system, EDs
 
are the only institutional providers mandated by federal
 
law to treat anyone who presents for care.
 
Providing these services has produced severe
 
overcrowding and serious financial losses for EDs, and
 
although EDs are widely available, they vary considerably
 
in quality and accessibility from region to region and, in
 
many cases, from neighborhood to neighborhood.
 
In recent decades, as emergency care has become more
 
sophisticated and complex, the new medical specialty of
 
emergency medicine has emerged. It has established
 
standards of competence for physicians who specialize in
 
treating acutely ill and injured patients and has
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developed and enforced .standards for programs that educate
 
emergency medicine specialists. In 1979, emergency
 
medicine was officially recognized as the 23rd, and now
 
second, youngest, medical specialty. Currently, there are
 
16,000 members of the American' College of Emergency
 
Physicians, and 10,500 physicians are certified by,the
 
American Board of Emergency Medicine.as.emergency .medicine
 
specialists. In addition, approximately 2,200 physicians
 
are being educated in the 101 accredited emergency
 
medicine residency programs, ahd each year, these . programs
 
graduate about 800 physicians who are. eligible to be
 
certified as specialists:."
 
. Smith and Abbott (as cited in Nancy, & etal., 1998),
 
in 1995 (The. Future of Emergency Medicine: Reimbursement
 
realties and the future of Emergency Medicine pp. 31-35)
 
reported on emerging cost.effective.and complementary
 
alternatives to emergency services. These include
 
emergency doctors (ED) playing, a supervisofy role in .
 
observational units, home care and long, term care,,
 
industrial medicine, and .amb,ulato.ry: care or urgent care. .
 
They report that ,"many hospitals are seeking .
 
alternatives to the standard.,ED appro.ach to providing
 
.unscheduled physician services for patients with
 
low-acuity illness'or injury. Ambulatory.care, or urgent \
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care centers have been envisioned as a method to provide
 
lower cost services that would appeal to managed care
 
organizations.. Emergency physicians have provided clinical
 
staffing and management of these types of facilities.
 
Emergency physician compensation is based on the
 
requirement to have the skills to evaluate and manage
 
serious illness and injury. By definition, the ambulatory
 
care center does not require a,physician with this level
 
of skill.,Consequently, the required skill level of the
 
physician or other category of provider is consistent with
 
a primary care office. Physicians with this level of
 
training generally earn 40% less than emergency physicians
 
working in EDs.
 
Midlevel providers can be hired for salaries below
 
those required for emergency or .primary care physicians.
 
Emergency physicians have provided clinical supervision as
 
required by midlevel providers. This combination of
 
emergency physicians and midlevel providers is a
 
potentially successful approach to providing unscheduled
 
care at reasonably competitive prices.
 
When operated as part of a hospital's health service
 
program, urgent care services may be billed on hospital
 
billing forms. Depending on the organizational structure
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 of the physician group, the hospital may be. able to bill,
 
separately for overhead and professipnal services.
 
. Emergency physicians may have an excellent
 
opportunity to participate in the development of. urgent
 
care centers even if they do not directly.provide clinical
 
services.. .Th^se opportunities are related to the design,
 
operation and funding of.the 'Center. Administrative
 
skills, clinical reputation with the. medical staff, and
 
financial capital are assets, that .emergency physicians can
 
offer to a hospital cohsidering establishing an urgent
 
care center..'During the next five years there may be
 
opportunities for physicians to expand their role in this
 
sector of the medical .services, market."
 
Statistics from Local City
 
. Chambers of Commerce
 
Desert Valley Medical Group: located in Victbrville .
 
serves population of three main'cities- Victorville, Apple
 
valley and .Hesperia. Other small cities, which utilize the
 
services of . DVMG include . A.delantQ^. Barst.ow, Big Bear,
 
Crest Line, He.lendale, Lucerne Valley, Oak'Hills, Pinon
 
Hills, , Silver. Lakes and Wrightwood.. The demographics,
 
population trends and projected economic growth of the
 
three main, cities are outlined below. '
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Apple Valley
 
Population Trends and Projections:
 
The Town's population is expected to increase by ,63
 
percent by the year 2000.
 
Incorporated in 1988, the Town of Apple Valley has
 
always been known as the premier residential community of
 
the San Bernardino County High Desert Corridor (from the
 
San Bernardino Mountain's Cajon Pass on the south to the
 
City of Barstow on the north). Apple Valley has the
 
largest and best supply, of executive housing in the
 
region. But what is different about today's Apple Valley
 
is the recent, major emphasis on commercial and industrial
 
development that allows for balancing the Town's local
 
economy.
 
As part of its efforts to attract commercial and
 
industrial enterprises, and create new jobs, the Town has
 
created two redevelopment project areas totaling 16,000
 
acres, revised its development code and general plan, and
 
identified the unmet market needs in both its immediate
 
and extended trade areas. The Town also has made the
 
financing and installation of public infrastructure its
 
number one economic development priority.
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Table 1.
 
Selected Demographic Data
 
Total Land Area 78 sq. mi.
 
Town Population (1994). 56,734
 
High Desert Corridor Regional Population 300,000^
 
Victor Valley Region Commuters 50,0.00^
 
Total Housing Units (1997) 18,857
 
Occupied Housing Units(1997) 17,631
 
Average Persons Per Household (1997) 2.986
 
Elevation	 3,000 feet
 
S/SW at 5 to 10
 
Prevailing Winds
 knots per hour
 
Median Household Income (1994)	 $39,700
 
Average Household Income (1994)	 $49,411
 
Per Capita Income (1994)	 $16,167
 
Median Age(1990)	 31
 
Median Home Price (1990)	 $120,000
 
Median Monthly Rent (1990)	 $534
 
Owner-Occupied Units (1990) 70%
 
Population with One or More Years of College
 
36.1%
 
(1994)
 
Population with Four or More Years of College
 
15.2%
 
(1994)
 
Sources: 1990-U.S. Census. 1994-Commercial Development
 
Plan (Alfred Gobar Associates). 1997-California Department
 
of Finance
 
*High Desert Regional Economic Development Authority
 
Hesperia
 
Population
 
• Total: 60,300
 
• Average Age: 33.7
 
• Percentage of Population by Age:
 
• 15-24 yrs 14.9%
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• 25-34 yrs 14.1%
 
• 35-54 yrs 21.1%
 
• 55+ yrs 25.6%
 
Ethnic Breakdown
 
• White 43,323
 
• Hispanic 9,543
 
• Black 1,505
 
• Amer. Ind. 583
 
• Asian 694
 
• Other 4,697
 
Household
 
• Number of Households 24,203
 
• Average Size 3.7
 
• , Average Income 42,300
 
Location
 
• Ontario 43 Miles
 
• Los Angeles 90 miles
 
• Las Vegas 185 miles.
 
Housing Units
 
• Single-family Units 15,632
 
• Apartments 2,664
 
• Mobile Homes 933
 
• Condominiums/Townhouses 285
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• Total No. Housing Units 19,514
 
• Occupied Housing Units 18,706
 
• Percent of Vacant Units 4.14%
 
• Median Housing Prices 113,690
 
Climate.
 
• Coolest Month-January average low 30F
 
• Warmest Month-August average high 96F
 
• Wettest Month-March average rainfall .95"
 
• Annual Rainfall 5.51"
 
• Elevation 2,800 to 3,600 ft.
 
Medical Facilities
 
• Desert Valley Hospital 241-8000
 
• St. Mary Desert Valley Hospital 242-2311
 
• Victor Valley Community Hospital 245-8691
 
• Veteran's Hospital 909-825-7084
 
Major Employers & Manufacturers
 
Company: # Employed
 
Hesperia Unified School District: 1,100
 
DynCorp: 1,000
 
GTE: 965
 
St. Mary's Desert Valley Hospital: 900
 
Victorville School District: 825
 
Yellow Freight: 820
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 Santa Fe Railway: 750'
 
Victor Valley Community Hospital: 670
 
Victor Valley Gommunity College: 650
 
Apple Valley School District 600
 
CEO Foods: 400
 
• Roadway Express: 45.0
 
Victorville '
 
Overview. Victorville is situated approximately 97 
miles northeast of Los'.Angeles and 35 miles northeast of 
San Bernardino,: just north of the San Bernardino 
Mountains., at the edge of the Mojave Desert. Interstate 15 
and State Highway 18 intersect near the center of 
Victorville and Highway 95 borders the city on the.west. 
Major.trucking.and rail, routes.run through the area and 
Victorville is about 40 minutes drive, from Ontario 
Airport, which offers passenger and commercial air cargo 
service to major U.S. cities and overseas. Three airports 
are located in the Victor Valley itself, including airport 
facilities in Apple Valley and Hesperia and Southern 
California Logistics AirpOxt '(formerly George. Air Force 
Base) is located in the City.of' Victorville . and: offers , , . 
business air cargo.facilities ^ ■ 
Within a.50-mile radius, via use of Interstate 15
 
(I-.15)', Victorville provides immediate access to all major
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interstate and highways that faGiiitate the. Southern ,
 
California market, :
 
The City ofv Victoryille. has generally been a bedroom
 
coramunity serving the;Ontario (San Bernardinb'County) and.
 
San Gabriel Valley (Los.Angeles Cduntyj empldyment . :
 
centers. At the same time, the .growth of the area and
 
economic development efforts have .increased the number of.
 
wage .and salary jobs in Victo.rville:itself ,from just 5,285
 
jobs in 1980. The number:of^ jobs. ihcrea.sed .to 14,822. jobs .
 
in 1990 and . is. estimated at, nearly '20,OOO jbbs; in .1.99'6.
 
Victorviile residents and businesses are' served by an
 
integrated fixed route/.transit s.y that .provides
 
transportation .options, between.,communities and the greater
 
region. Victof Valley Transit offers curb-to-curb.bus
 
service throughout. Victorviile and other High Desert
 
communities and Greyhound prdvides scheduled bus service
 
to . and from the..area; Amt.rak provides commuter rail .
 
service to and from Victor Valley, The AtchiSon,. Topeka &
 
Santa . Fe .and .union Pacific . railway : companies provide . 
..freight ■ train:service ' : . . ^c 
Demographic Characteristics: The City of Victorviile
 
is located in the High Desert area (also known as the .
 
Victor Valley) of ■ . San, Bernardino Cbunty:. Victorviile is 
accessible., yia lntefstate.,i5 , a Highway/SDS, linking the
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 city with;;:ailv oth&^ . Southern California and td ;: • ^ 
Las Vegas. Lhe Cify, encompasses. . 
approximately, 67.68'Square: miles ;of land., 
Vietdrvilie has experienced a substantial growth^ ^ / 
Sirice 1980 ■ with popiulation growing frdm.14,229.people ■ in ■ 
,1980 to: 40-,,674. residentscin,1990/ ,:ah, inctease^ ^ d almost
 
19% annuallyv According to the City:; of: VicforVille's /.
 
Planning Department, 'the pity has.reached ,60,400 residents
 
as of September , 1998, which ;r,ep,re:sents an -annual increase ,
 
of 8;1%: since,7199.0'.' ;"7; . y; ;' 77,
 
7The number,,of, househoids7in;Victorville grew'at a7;
 
similar , pace from, ,1980 . to 199,0,' incfeasing.17% annually ,
 
from 5;,354 . ^ 6:"14,241 householdsv There are an estimated
 
20,972 households ,in the bity as of September 1998, a, 1.9%
 
annual increase from 1990 levels.
 
With, popuiatioh growth..outpacihg''household growth,, 
the average hbusehold :size ;in7the city,.has steadily ; 
increased since; ■1980 • In ,198 0,, there was as 
,2 .:66 persons per. househQld> ■ cpmpared ha .2 :.;8 6 per household 
in,1990 ahd,72 .88 persqris per hdusehold in, 1,996- . ' 
, . : TO: acconmodate ,the;7rapid papul^tlao growth, the 
.number of housing units ip the city has,also grown 
, significaritly slncehl980i, A total ,Qf 6,108 : housing units ,: 
existed in the city in 1980,, . rising ,t 15, 627 units in 
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 1990, or a 16% annual increase for the decade As of . 
January ■ 19,98, the ealiforhia,. Department of Finance 
estimatesthe number of . hbus.ing ,units to he 23,699 units,. 
■The population, of Victprville is becoming more 
ethnically diverUe along'with the greater Southern . ' 
California Region. While white residents continue to , 
represent the largest percentage of the population , 
(currently 55.2%) , fast,^ growth is being experienced in the, 
Asian and Hispanic .populaitions. 
■fhree-fOurths of the Victorville population ,25 years , 
or;older have,completed high school, with over 45% having 
some college education as well., , , 
The median househoid income in . Victorville increased ■ 
from, $15, 617 in. 1980. to $28, 699 in 1990. The median 
household income is estimated at $31,169 in 19.98„. Per 
capita ■income in the City:of Victorville has also 
■ 	 increased from only $6,425 in 1980 to $13,32.3 in 1998. The 
fastest growing income, segments in,i recent .years are the 
middle income $40, 000 td .$60^006 : sagments, reflecting 
fesidents drawn to the relatiyeiy affordable housing . , 
-opportunities in the Victorville area. : 
: The Victorviiie. popuiation is aging in line with the 
rest of the nation, with the median age, having increased , 
from 29.5 years,in 1990 to 31.7 years in 1998. Children 
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 represent the'largest percentage of residents' (3,2% ofVthe . \
 
ppp,ulatl0n is under 18 years of age) indicating the
 
popularity of the city with , family . householdsv As is; the
 
case in the greater Southern €a:iifdr^^ drea, the; fastest
 
growing age categories ,in, the. Cit of yictorville are :the
 
35; to 54 age categbries, with.the, "baby boom" generation ,
 
moving through .bhe population.;
 
A summary . o;f'.estimat:ed .l998 p6pulation, household,
 
and housing unit -characteristics for the City of
 
Victorville .are- as.follows:' ■ ­
Population ;;^ . . ; ; CS,218.1.
 
;. ;Households ■ 20,972
 
. . . 	 Avg,.; Household Size 2.88
 
Housing Units 23,699
 
Median Household Income. ;$.31,169. : .
 
Per Capita Income . ;. ;, . . ;$13,323 ;; 
Median Age. I'S'l•7 ■ ■ , ; 
7.,; The High Deserb;City.of yictorville offers affordable 
real estate,: a.skilied.labor fbrce, and industrial and 
corrperci.al site,s;.:;convenie^^^ to transportation systems,. A 
place; where city lights still reflect the bea.uty. of a, : . 
twinkling star, where cornmunity,pride infects even the . . 
; newest resident, and the uniqueness, of a. Joshua Tree is 
only surpassed;by the magicai;:di;sp.lay of; colors painted 
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across the smog-free desert sky at sunset. Victorville
 
blends the best.of both worlds, offering the conveniehce
 
.of . city life with the comfdrt;.of small town living, truly
 
making it "The Other Southern California.''
 
- ../.I' .' . ■ . ■ ■ . tv' . ■ ■ .lyi.hcome ..y.'- ■ V ■ ^ 'yy ; ■ " 
populatibn of yictoryiiyeiis 65,,854, :(City of 
■ Victprville./' 11-15-2000.) ,^ , . y , ■ ■ 
,.The .median..age is 31.7' yearsy.. 
Median income is . $3.1,169*.r
 
Ethnicity distribution is aS:foilowa: 47% White,. 34%. y
 
..Hispianic,. 12% African American, 3% Asian, 4% , other**. 
(* 1998 Estimates - The Meyers proup,. .**2000^ ■ ; 
Census-California Department of Finance)­
Economic Overview ahd Coitimunify. Profile / 
Courtesy of the Vicforville Chambef; of.Commerce 2001 
*Last Updated March 2001 ■ . 
VITAL-STATISTICS.
 
.. . . . . . . 65y 8;54.
Popu.Is.tiOn. • • • • • • • • " •^ • • • • • • • •
 
t. 589/000:
Cpunt:y Population . ^ t v v .
 
• • • 1 7 f' ^452^
• -1-
School Enrollnieht . .Ir • - • • v - • • ■ •	 • • • I 
NuTribOir of . Dwollinps • • • • • • • • • • • • • ■ •	 .,V. . . .'23,699 . ; 
.:$:11,265,335.94*Sales Tax Revenue . . /.. . . . . ­
.,$.2,343,368.,.040.00
Asses s ed Va1ua11on • » « • • • • • • • •.• • • • • •
 
*City of Victorville . Department of Finance, 	11--99.thru 11-00
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Summary
 
This chapter examined the studies that were, already
 
done in the areas of staffing and functioning of urgent
 
care centers. It has also studied the projected trends in
 
the population growth,and economic development of the
 
three major cities of the area. The strengths, weaknesses,
 
opportunities and threats of DVMG will be examined in
 
chapter 3. Statistical analysis of the data obtained from
 
the urgent care center regarding waiting time, and patient
 
flow will be undertaken. Also, cost analysis of urgent
 
care center will be done in chapter three. .
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 CHAPTER THREE
 
DATA ANALYSES
 
Introduction
 
This chapter examines the trends of health care
 
industry. It identifies the strengths, weaknesses,
 
opportunities and threats for DVMG.
 
Also, data from the log-in sheets of patients,
 
patient flow sheets, patient medical records, daily and
 
monthly reports of urgent care will be analyzed using
 
Statistical Procedures for Social Sciences and conclusions
 
drawn as to the more efficient functioning of the
 
business. Costs of running urgent care will also be
 
analyzed. .
 
. Changing Landscape of the
 
Health Care Industry in
 
the High Desert
 
In 1998, Kaiser Permanente, Fontana opened a center
 
in Victorville with a staff of about 8. primary care
 
providers including some mid-level providers. This was
 
done in order to capture a part of the market share and
 
later establish a full-fledged hospital within one year.
 
So far their growth has been slow. If their plans
 
materialize, it could be a considerable threat to the
 
existing medical groups.
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 . Trends of the High Desert's:
 
. . Health Care Industry .
 
Before 19;9,5, .mostly..Independent.physicians cared for
 
patients. This has 'changed significantly since then to a
 
trend of. physicians caring for patients through,practice
 
groups and presently, only a few-independent physicians.,
 
still:remain in solo practice. .
 
.Desert Valley Hospital was.the third hospital to be .
 
established, in the high desert. It was. established in 1995
 
and Victorville .Community..Hospital and St. Mary Regional.
 
Medical Center- were the two in existence pfior to this.:
 
Even with these three hospitals, there is acute Shortage
 
of hospital beds especially during, fall and winter seasons
 
and since no other, hospitals have: yet been; built, this '
 
shortage still persists. Present national trends in the
 
ma:naged care cost,containment policies have contributed to:
 
this reluctance bh the part of,entreprener|ts to build more
 
hospitals.
 
The manner by which urgent care ..services have, been
 
established and. admihistered in the. high .desert has been a
 
pluralistic one. For some hospitals:and collaborating
 
medical groups, the urgent care sefvices have been an
 
outgrowth of the. emergency department. For others.., they
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 are established;and run by;separate groups that own no 
emergency serviGea or vhodpitalv _ , ' ;t ; ■ , 
;Strerigths/Weakriesses/ ;
 
■Strengths ■ ' V ■ ■ ' 
' . DVMG Urgeht eare Center,is centraliy .located for the ' 
three main cities (Apple Valley, Victorville, Hesperia) , 
and is easily accessible by the main roads, and; is. highly, . 
visible. ■ 
,; DVMG . Urgent Care Center is accessible 15 hours a day ,^ 
Vlday^ week (7 AM to 10 PM) . This is the time most 
patients' find it convenient to visit the urgeht' Care. , 
DVMG Urgent Care Center is situated in close 
• proximity to the .Emergency bepartment in, the . same i?uilding 
of ■,the,;'h^^ 
DVMG Urgent Care Center is always fully staffed, 
during the hours of operation, with doctors (including mid 
level providers) , medical assistants, receptionists and 
other support personnel. 
There are about 30 primary care providers in the 
medical group of DVMG. The patients of these doctors and 
patientS; ;df (other private :dQctprs ;and smallyimedical groups 
in the area Use the urgeht care services :during aft,eh : 
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 hours, during,week ends and.when they cannot 'get to see,
 
theirdoctors even during regular office hours.
 
DVMG Urgent Gare .Center has been fully accredited by,
 
the Joint,Commission for Accreditation of Health Care
 
Organizations (JCAHCO).
 
Weaknesses ,
 
, , It would not be cost effectiye ,if kept opened from 1
 
10PM'.to,'TAM.'1 : '
 
. DVMG's Urgent:,Care Center ,is somewhat overstaffed
 
with medical assistants.
 
Presently, marketing is top. sporadic for DVMG Urgent
 
Care- Center.
 
Opportunities
 
Residents newly moving into, the high desert area from
 
counties of Los Angeles, Riverside, Orange etc. are;
 
receptive to,, marketing through: newspapers,. radio etc.
 
; Several ,local succe'ssful,.ipA:,doCtPrs can be recruited
 
to, join the DVMG grouplahd this, would,result in more
 
patients utilizing, the urgenb: care :services o DVMG,. ,
 
■ Threats 
Five other local medical groups, have competing!
 
hospitals and may lure DVMG's doctors to join their
 
■groups r ,l,'l ■ , ' : 
2 9 
A significant percent of patients seen at the urgent
 
care center of DVMG are those who have recently lost their
 
jobs or have recently moved from other areas to the high
 
desert and do not have insurance coverage. These people
 
are therefore finding it difficult to reimburse DVMG for
 
services.rendered at the urgent care center.
 
Processing Time Study Report
 
For this project, quantitative analysis on data
 
collected by a systematic sample of patient records from
 
Desert Valley Medical Center's Urgent Care Center was done
 
using the Statistical Package for the Social Sciences
 
(SPSS, version 10.0-graduate package). Given this
 
project's available time for completion, the investigator
 
sampled 103 patient records. Fifty-two of these patient
 
records were for January to June of year 2000 and 51 for
 
similar months of year 2001.
 
The investigator did descriptive statistics on the
 
available variables thought pertinent to patients
 
processing time. The variables studied included gender of
 
patient, age of patient, severity of illness, and the time
 
it took for an urgent care patient to be processed and
 
exit the' urgent care service (processing time). In this
 
retrospective record review,. detailed, data on urgent care
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patients waiting.time from cliniG station to station while
 
being completely processed was. not available. the
 
descriptive statistics on available variabl.es of interest
 
are reported on in this section along with differential
 
statistical analysis results! The .inferential statistical
 
results reported on below deal with. the.amount by which
 
processing time differs statistically significantly at.
 
various levels of the other variables studied.
 
Demographics
 
The gender . propo.rtions . and mean age. Of patients whose
 
records were sampled,were quite .close .for, year 2000
 
compared to year 2001.. The average age 'of the 52 sampled .
 
patients seen in the year 200.0 was 35 years old. It was 34
 
years old for the 51sampled from year.2001 and was not
 
statistically significantly different from that for year
 
20.00 (independent groups t-test, p >> 0.05.). The
 
sub-sample for year 2000. had 23 males (44.2%) and 29
 
females (55.8%) while year 2.001's sub-sample had 22 males
 
(43.1%) and 29 .(.55.9%) . females. This represented a .
 
statistically and practically homogeneous sample overall
 
(chi-squafed test, p . » 0.05;) .. regarding gender of the
 
patients then visiting Desert Valley Medical Center's
 
Urgent Care Center.
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Type of Urgent Care Provider verses Patient Processing
 
Time
 
The type of provider seen by the patients sampled was
 
not significantly related to the year in which they were
 
seen (chi-squared test of independence, p >0.05). In year
 
2000 the mean processing time for patients seen by medical
 
doctors (MD) or Doctors of Osteopathy (DO) was 1 hour and
 
52 minutes (+ 56 minutes). Patient processing time with
 
MD/DO professionals ranged in year 2000 from 38 minutes to
 
5 hours and 13 minutes while it ranged from 33 minutes to
 
4 hours and 7 minutes in year 2001. The mean processing
 
time for patients seen by MD/DO practitioners in .year 2001
 
was 1 hour and 33 minutes. In year 2000, the mean
 
processing time for pa.tients seen by physician assistant
 
(PA) professionals was 1 hour and 53 minutes
 
(+ 41 minutes). Processing time when patients were seen by
 
PAs ranged in year 2000 from 58 minutes to 2 hours and 56
 
minutes while it ranged from 13 minutes to 4 hours in year
 
2001. In year 2001 the mean processing time for patients
 
seen by PAs was 1 hour and 41 minutes (+ 1 hour and
 
7 minutes). The sample only identified patients seen by
 
nurse practitioners (NP) for year 2000. NPs mean patient
 
processing time for year 2000 was 1 hour and 55 minutes
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(+39 minutes) and was as short as 1 hour and 16 minutes
 
to as long as 3 hours and 8 minutes.
 
Complexity of Presenting Illnesses verses Patient
 
Processing Time
 
Upon the investigator reviewing the 103 patients
 
studied, he classified the illnesses with which they were
 
presenting to the urgent care center as of low, moderate,
 
or high complexity., Overall, those patients with illnesses
 
classified as of low complexity (n = 35) had a mean
 
processing time of 1 hr. and 40 minutes (+ 41 minutes),
 
the shortest being 33 minutes and the longest 3 hrs. and
 
12 minutes. Those whose illnesses were classified as of
 
moderate complexity (n = 61) had a mean processing time of
 
1 hr. and 42 minutes (+ 56 minutes), the shortest being 13
 
minutes while the longest was 5 hrs. and 12 minutes.
 
Patients whose illnesses were classified as highly complex
 
(n = 7) experienced a.mean processing time of 2 hrs. and
 
29 minutes (+ 1 hr. and 8 minutes), the shortest being 58
 
minutes and the longest 4 hrs.
 
Some statistically significant differences in
 
processing time Were found in relation to level of
 
complexity of illness. Using an analysis of variance
 
(ANOVA) test, those classified as presenting with highly
 
complex illnesses were found to have processing times of
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about 49 minutes longer (ANOVA's Least Significant
 
Difference t-test, p = 0.025) than those with illnesses of
 
low complexity. Those with illnesses of high complexity
 
also had statistically significantly longer (ANOVA's Least
 
Significant Difference t-test, p = 0.028) processing times
 
(47 minutes more) than that for patients whose illnesses
 
were classified as moderately complex. No other
 
significant differences were identified. Statistically,
 
variances associated with processing time were found to be
 
homogenous (Levine test, p > 0.05) and that data was
 
normally distributed (K-S test of normality,. p » 0.05).
 
By the untransformed processing time data meeting these
 
two assumptions (normality and homogeneity of variances)
 
this made the use in an ANOVA test of differences among
 
the three levels of severity of illness an appropriate
 
one.
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Using the ANOVA test, the investigator found a
 
statistically significant interaction effect in processing
 
time among levels of the variables type of provider and
 
level of complexity of illness (p = 0.049). Otherwise,
 
this general linear model provided no other unique
 
statistically significant information (p=0.052) as neither
 
variable (type of provider or level of complexity of
 
illness) separately had statistically significant
 
differences in processing, time in this model with the
 
interaction identified. A chart graphing the patterns of
 
the interaction identified with- this statistical model is
 
shown below.
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The statistical significance of this interaction
 
effect was, however, lost when year of patient visits was .
 
concurrently considered. In that case the significant
 
interaction was between complexity of illness and year of
 
patient visits. The explanation for this interaction was
 
that a few more patients with highly complex illnesses
 
were sampled in one year studied and probably served as
 
undue influencers of the model. Since these were only a
 
relatively few patients the investigator chose to
 
emphasize the first model and chart presented above.
 
Additionally, these few patients conditions did not
 
noticeably influence the overall processing time for
 
either year studied as the year 2000 and year 2001 groups
 
mean processing time was not statistically significantly
 
different by year (ANOVA and a separate independent groups
 
t-test, p > 0.05). The mean processing time for January to
 
June 2000 was 1 hr. and 53 minutes (+ 48 minutes), the
 
shortest being 38 minutes and the longest being 5 hrs. and
 
13 minutes. In that period of year 2001 the mean
 
processing time was 1 hr. and 36 minutes (+ 57 minutes),
 
the shortest being 13 minutes and the longest 4 hrs. and
 
45 minutes. .
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; ConGlusion from, the' ■ ; 
' .;Statistical Analyses 
, .• Physicians .Should be handling a greater / 
proportion of the mo.re -complex patients while , . 
,NPs and PAs shouid^ up the slack with ■ : ■ 
:patientS;Of clpWef edmplexityit 
;• It tends to take about .34 minutes more to , . . 
process female patients than male patients. ;. 
•■ . 	As long as legal requirements are met;, it seems 
to be more cost-effective to.employ more PAs and; 
NPs while reduGingit number of MD/DO . : 
providers'.' ■ ' 
•	 A more detailed prospective study of these
 
issues is warranted at DVMC for more concrete
 
poliGies to be imp.lemented/institut.ed.
 
•	 Therefore, I. recommend that a more detailed
 
pilot project with a .prospecti.ye study:of all
 
relevant issues including waiting times,(not
 
• simply bvefail pfocessing time per patient;)., : and
 
human; resource allocation . cdst-effectivenes.s
 
. .analysis be .undertaken annually at DVMC.
 
Urgent ;Car.e, Costs
 
The researchef o.btained. permission from the Chief
 
Executive Office.f; of Desert:Val.ley Medical Group to
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procure the report of costs of urgent care center services
 
for January to June of the years 2000 and 2001. These
 
costs are shown in the following figure 2 and table 2.
 
Figure 2.
 
Differences in Cost Per Urgent Care Item
 
JAN.to JUNE 2001 vs.JAN.to JUNE 2000
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In the year 2001^ expenses rose disproportionately for the
 
three LVNs recently employed (compared to patients seen).
 
There were no LVNs In the year 2000 In the Urgent Care
 
Center. LVNs were Introduced In March 2001, This was
 
because the Medical Center adopted a policy to have LVNs
 
assist In treating subacute patients requiring IV fluids
 
etc. In the Urgent Care Center. The reason for this was to
 
reduce the patient load and long waiting times In the
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Table 2
 
Cost Per Year
 
Jan-July Jan-July Jan-July 
Costs year Costs year Year 2001 
2000 2001 . Year 2000 
Item DIFFERENCE 
Salaries: 
MD/DO/PA/NP $185,633 $194,714 $9,081 
Lab/x-ray techs $65,162 $29,904 $(35,258) 
LVN $ 0 $67,375 $67,375 
Medical assts. $105,368 $102,728 $(2,640) 
Front office $33,540 $71,395 $37,855 
staff 
Office staff $17,915 $16,612 $(1,303) 
Supplies: 
Med-supplies $32,045 $33,002 $957 
Pharmacy $17,606 $22,320 $4,714 
Total: $457,269 $538,050 $80,781
 
emergency room. The LVNs have, in actuality, been setting
 
up TVs on an average of once a week, and have gravitated
 
to assuming a supervisory role over medical assistants
 
(MAs) on duty. The LVNs have never been needed for the
 
supervisory role that they assumed and should be
 
transitioned to the areas where they are actually needed.
 
Supervision of the MAs is already the responsibility of
 
the physicians on duty and the transitioning of the LVNs
 
will, therefore, not set back the functioning of the
 
Urgent Care Center. To ensure this functioning, DVMG could
 
also employ one or two additional MAs after transferring
 
the LVNs.
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The other area that showed significant costincrease
 
was that, for front office Patient Service Representative
 
(PSR) personnel. This was because an additional person per
 
8-hour shift was employed as a PSR making it possible to
 
have three front office staff members ort duty, at any time
 
since January 2001. This.: increase in cost, may seem :
 
unwarranted, since the front office functi.oned efficientiy
 
prior to this with only two. PSRs at any time. However, . :
 
DVMG is presently.increasing the market share of patients .
 
served by. acquiring the practices of at least seven local
 
independent practitioners and the anticipated increase in
 
clients seeking urgent care services should prove to
 
justify the, present number of PSRs employed.
 
The apparent decrease in salaries for lab/x-ray
 
technicians in year 2001 compared,to year 2000. was .
 
probably because a part of the cost was.assigned to;
 
another department in the year 2001.
 
The following table gives the percentages of patients
 
who visited the urgent, care center at DVMG, but left
 
without being seen. The.clients did so for a variety of
 
reasons, one of which was prdlbnged waiting time,after
 
being registered for care. This prolohged waiting time was
 
possibly , due to inefficient functioning of .staff and
 
providers on duty. A client satisfaction survey was not
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included in the practice management of the urgent care
 
service during January to June of years 2000 or 2001. Data
 
(from such a survey) on client attitude about their
 
waiting time experience in the urgent care at DVMG could
 
be very helpful in validating this hypothesis.
 
The available percentages on patients leaving without
 
being seen for each month have systematically increased
 
from year 2000 to .year 2001 (Paired t-test:, p < 0.00063).
 
However, no trend was visible from month to month within a
 
given year.
 
Table 3. ■ 
Left Without Being Seen
 
Jan Feb Mar Apr May Jun 
Year 2000 4.585 3.352 4.898, 4.185 3.198 3.075 
Year 2001 9.165 7.780 6.477, 7.753 7.670 8.279 
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Summary
 
In this chapter, trends of health care industry
 
nationally and locally were studied, analysis of patient
 
waiting time using data from urgent care was made, costs
 
of operating urgent care was studied, and conclusions were
 
drawn. In chapter four, specific recommendations as to
 
more efficient and cost-effective operation of urgent care
 
will be submitted to the management.
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 : . CHAPTER FGUR ,
 
CONCLUSrONS AND RECOMMENDATIONS
 
Introduction,
 
In this chapter, conclusions will be drawn from the
 
analysis of data and specific recommendations as to more
 
efficient and profitable operation of urgent care will: be .
 
made to the management.
 
Cpnclusions
 
After spending at least.five years as a medical
 
doctor serving in the DVMG urgent care center,I, as an MBA
 
student, hypothesized, several deficiencies as being
 
prevalent These included workflow bottle necks and
 
inefficiencies .(Including providers too often ordering
 
■ unnecessary" lab tests/x-rays) resulting in prolonged 
average:waiting time for patients; significant numbers of 
patients.leaving without being seen; too many LVNs on 
staff;land poor :feedback from patients about their . 
satisfaction' with urgent .care- services received.: Very 
little, research on these matters in the urgent care 
setting has. been :d.ocumented in the literature!. 
Thfoug.h. this .project, T have begun to study available 
data in the .urgent' .care .setting at DVMG on associated 
human resources and.service costs, patient processing time 
4:3 
and possible factors affecting . efficient , services. A .
 
client satisfaction survey was, iiot incruded in the
 
practice management of the.urgent care,service during
 
January to June of years 2000 or'2001 I.discovered that .
 
the urgent care setting was, overstaffed with LVNs and
 
their salaries accounted for the highest cost increase in .
 
recent times. Further, MAs on,duty were, carrying out the
 
actual work of these LVNs. The LVNs were.never assigned to 
supervise the MAs and although they assumed this , . 
responsibility, they.failed to enrich the■supervising of 
these MAs. Further, they missed the opportunity to . 
document and positively affect patient waiting time,.. . . 
Instead, only patients' initial time' of registration and 
final time of discharge Was being documented. 
Consequently, only total patient processing time could be 
objectively ascertained with a view to reducing the 
bottlenecking in patient care flow. He also discovered 
that MD/DOs in the urgent care service processed moderate 
and highly complex patients, significantly more efficiently 
than physician ,assistants and nurse practitioners. 
Although MD/DOs supervise these two types of providers in 
the urgent care setting.,, . f ypically patients are seen by 
any provider based on their order of arrival and 
registration. Therefore MD/DOs, are not presently 
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addressing the problem of PAs and NPs taking a
 
disproportionately longer time to care for more
 
challenging patients.
 
Recommendations 
• LVNs should be transitioned out of urgent care 
to other areas of patient care services until 
their specific role in the urgent care services 
can be justified. 
• Physicians should be handling a greater 
proportion of the more complex patients while 
NPs and PAs should take up the slack with 
patients of lower complexity. 
• It is more cost-effective to employ more PAs and 
NPs while reducing the number of MD/DO 
providers. 
• A more detailed prospective study of these 
issues is warranted at DVMC for more concrete 
policies to be implemented/instituted. 
• Therefore, I recommend that a more detailed 
pilot project with a prospective study of all 
relevant issues including waiting times (not 
simply overall processing time per patient), and 
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 human resource allocation cost-effectiveness
 
analysis be undertaken annually at DVMC.
 
•	 Client satisfaction survey data on client
 
recommendations, experience., and attitudes about
 
their waiting time experience in the urgent care
 
at DVMG could be very helpful.
 
. Summary
 
This project sought to evaluate the current practices
 
and operations of .Desert Valley Medical Group urgent care
 
center. The analysis and recommendations provided should
 
be of assistance to the management of the group in
 
implementing a more efficient program.
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APPENDIX A
 
LETTER OF CONSENT
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Han Reddy,MD
 
Desert Valley Medical Group
 
16850 Bear Valley Road,Ste. 10i
 
Vieiorville,CA 92392
 
May 9,2001
 
Lex Reddy
 
President &.CEO
 
Desert Valley Medical Group
 
As a part ofmy MBA final project, I am conducting a research study on''Ways to reduce
 
waiting time in Urgent Care and optimize stalfscheduling".
 
I request that I may be granted pennission to use the stmisiics ofour Urgent Care for this
 
study. This study will also helpthe medical group. I greatly appreciate your cooperation
 
in this matter. . ,
 
rhanking Youu ' ■ . 
pincereiv.
 
fARI REDDY)
 
cc: Prem Reddy,MD
 
Chairman. Btjard ofDirectors
 
Panch Jayakuniar,MD
 
Medical Director
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 Frequencies: Overall re:severity of illness
 
Statistics 
Severity of illness 
N Valid 
Missing 
Mean 
Median 
Mode 
Range 
Minimum 
Maximum 
Percentiies 25 
50 
75 
103 
0 
1.73 
2.00 
2 
2 
1 
3 
1.00 
2.00 
2.00 
Severity of Illness 
Valid low 
moderate 
high 
Total 
Frequency 
35 
61 
7 
103 
Percent 
34.0 
59.2 
6.8 
100.0 
Valid Percent 
34.0 
59.2 
6.8 
100.0 
Cumulative 
Percent 
34.0 
93.2 
100.0 
Severity of Illness 
high 
low 
moderate
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Frequencies:Year2000 ohly
 
Statistics 
Severity of Illness 
N Valid 52 
Missing 0 
Mean 1.71 
Median 2.00 
Mode ■2. ' 
Range 2 
Minimum 
Maximum - -.-.3 .. 
Percentlies 25 1.00 
50- , 2.00 
- 75. 2.00 
Severity of illness 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid low 20 38.5 38.5 38.5 
moderate 27 51.9 51.9 90.4 
high 9:6 9.6 100.0 
Total 52 100.0 100.0 
Severity of illness 
bw 
moderate 
■51: 
 Frequencies:Year2001 only
 
Statistics 
Severity of illness 
N Valid 
Missing 
Mean 
Median 
Mode 
Range 
Minimum 
Maximum 
Percentiles 25 
50 
75 
51 
0 
1.75 
2.00 
2 
2 
1 
3 
1.00 
2.00 
2.00 
Severity of iiiness 
Valid low 
moderate 
high 
Total 
Frequency 
15 
34 
2 
51 
Percent 
29.4 
66.7 
3.9 
100.0 
Valid Percent 
29.4 
66.7 
3.9 
100.0 
Cumulative 
Percent 
29.4 
96.1 
100.0 
Severity of Illness 
high 
low 
moderate
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NPar Tests:Years 2000&2001 re: severity of Illnesses seen In
 
urgent care
 
Mann-Whitney Test
 
Ranks
 
Year patient wasseen N Mean Rank Sum of Ranks
 
beverity or illness Year;^uuu(January to
 
52 50.81 2642.00

June)
 
Year 2001 (January to
 
51 53.22 2714.00

June)
 
Total 103
 
Test Statistics^
 
Severity of
 
Illness
 
Mann-vvnitney u 1264.000
 
Wilcoxon W 2642.000
 
Z 
-.471
 
Asymp.Sig.(2-tailed) .637
 
Grouping Variable; Year patient wasseen
 
Crosstabs: Overall levels ofseverity by gender
 
Case Processing Summary
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Severity or illness 
Gender/sex of patient 103 100.0% 0 .0% 103 100.0% 
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Severity ofIllness*Sex of patient Crosstabulation 
Gender/sex of patient 
Male Female Total 
Severity 
of Illness 
low Uount 
%within Severity of 
Illness 
11 
31.4% 
24 
68.6% 
35 
100.0% 
%within Gender/sex 
of patient 24.4% 
41.4% 34.0% 
moderate Count 32 29 61 
%within Severity of 
Illness 
52.5% 47.5% 100.0% 
%within Gender/sex 
of patient 71.1% 
50.0% 59.2% 
high Count 
%within Severity of 
Illness 
2 
28.6% 
5 
71.4% 
7 
100.0% 
%within Gender/sex 
of patient 
4.4% 8.6% 6.8% 
Total Count 45 58 103 
%within Severity of 
Illness 
43.7% 56.3% 100.0% 
%within Gender/sex 
of patient 100.0% 
100.0% 100.0% 
Chl-Square Tests 
Fearson uni-bquare 
Value 
4.696^ 
df 
2 
Asymp.Sig. 
(2-sided) 
.096 
Likelihood Ratio 4.777 2 .092 
Linear-by-Linear 
Association 
1.223 1 .269 
N of Valid Cases 103 
2cells(33.3%)have expected count less than 5.The 
minimum expected count is 3.06. 
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Crosstabs: Overall levels ofseverity by gender bro/ce/i down
 
by year
 
Case Processing Summary
 
Cases 
Valid Missiiig Total 
N Percent N Percent N Percent 
beverity or illness 
Sex of patient* Year 103 100.0% 0 .0% 103 100.0% 
patient was seen 
Severity of Illness * Sex of patient Year patient wasseen Crosstabulation
 
Sex of patient
 
Year patient was seen Male Female Total
 
Year iiuuu(January lo seventy low uount b 14 20
 
June) of Illness %within Severity of
 
30.0% 70.0%	 100.0%
 
Illness
 
% within Sex of patient 26.1% 48.3% 38.5%
 
moderate Count 16 11 27
 
%within Severity of
 
59.3% 40.7%	 100.0%
 
Illness
 
% within Sex of patient 69.6% 37.9% 51.9%
 
high Count 1 4 5
 
%within Severity of
 
20.0% 80.0%	 100.0%
 
Illness
 
%within Sex of patient 4.3% 13.8% 9.6%
 
Total	 Count 23 29 52
 
% within Severity of
 
44.2% 55.8%	 100.0%
 
Illness
 
% within Sex of patient 100.0% 100.0% 100.0%
 
Year 2001 (January to Severity low Count 5 10 15
 
June) of Illness %within Severity of
 
33.3% 66.7%	 100.0%
 
Illness
 
%within Sex of patient 22.7% 34.5% 29.4%
 
moderate	 Count 16 18 34
 
% within Severity of
 
47.1% 52.9%	 100.0%
 
Illness
 
%within Sex of patient 72.7% 62.1% 66.7%
 
high Count 1 1 2
 
%within Severity of
 
50.0% 50.0%	 100.0%
 
Illness
 
%within Sex of patient 4.5% 3.4% 3.9%
 
Total Count 22 29 51
 
%within Severity of
 
43.1% 56.9%	 100.0%
 
Illness
 
% within Sex of patient 100.0% 100.0% 100.0%
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Chi-Square Tests
 
Asymp.Sig.
 
Year patient was seen Value df (2-sided)
 
Year iduuu(January to Pearson uni-bquare 5.304^ 2 .071
 
June) Likelihood Ratio 5.456 2 .065
 
Linear-by-Linear
 
.514 1 .473
 
Association
 
N of Valid Cases 52
 
Year 2001 (January to Pearson Chi-Square .839'^ 2 .657
 
June) Likelihood Ratio .853 2 .653
 
Linear-by-Linear
 
.755 1 .385
 
Association
 
N of Valid Cases 51
 
2cells(33.3%)have expected count less than 5.The minimum expected count is
 
2.21.
 
2cells(33.3%)have expected count less than 5.The minimum expected count is
 
.86.
 
Crosstabs: Overall levels ofseverity by lab test(ordered or
 
not)
 
Case Processing Summary
 
Cases
 
Valid Missing Total
 
N Percent N Percent N Percent
 
seventy or illness"Lao
 
103 100.0% 0 .0% 103 100.0%
 
was ordered:
 
Severity of Illness *X-Ray
 
103 100.0% 0 .0% 103 100.0%
 
was ordered;
 
Severity of Illness * Given
 
special medication (e.g.
 
103 100.0% 0 .0% 103 100.0%
 
asthmatic Medneb Rx)in
 
Urgent Care
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Severity of Illness * Lab was ordered:
 
Crosstab
 
Lab was ordered: 
No Yes Total 
severity low uount 30 5 35 
of Illness %within Severity 
85.7% 14.3% 100.0% 
of Illness 
%within Lab 
32.6% 45.5% 34.0% 
was ordered: 
moderate Count 55 6 61 
%within Severity 
90.2% 9.8% 100.0% 
of Illness 
% within Lab 
59.8% 54.5% 59.2% 
was ordered: o 
DC 
high Count OC 7 7 
%within Severity 
100.0% 100.0% 
of Illness 
% within Lab 
7.6% 6.8% 
was ordered: 
Total Count 92 11 103 
%within Severity 
89.3% 10.7% 100.0% 
of Illness 
% within Lab 
100.0% 100.0% 100.0% 
was ordered: 
Chi-Square Tests
 
Asymp.Sig.
 
Value df (2-sided)
 
Pearson uni-bquare 2 .507
 
Likelihood Ratio 2.064 2 .356
 
Linear-by-Linear
 
1.219 1 .269
 
Association
 
N of Valid Cases 103
 
2cells(33.3%)have expected count less than 5.The
 
minimum expected count is .75.
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Crosstabs: Overall levels ofseverity by X-ray(ordered or not)
 
Cros$tab
 
X-Ray was ordered;
 
No Yes Total 
beverity low uount 34 1 35 
of Illness %within Severity 
97.1% 2.9% 100.0% 
of Illness 
% within X-Ray 
37.4% 8.3% 34.0% 
was ordered; 
moderate Count 52 9 61 
%within Severity 
85.2% 14.8% 100.0% 
of Illness 
%within X-Ray 
was ordered; 
57.1% 75.0% 59.2% 
high Count 5 2 7 
%within Severity 
71.4% 28.6% 100.0% 
of Illness 
%within X-Ray 
was ordered; 
5.5% 16.7% 6.8% 
Total Count 91 12 103 
%within Severity 
88.3% 11.7% 100.0% 
of Illness 
% within X-Ray 
was ordered; 
100.0% 100.0% 100.0% 
Chi-Square Tests
 
Asymp.Sig.
 
Value df (2-sided)
 
Rearson uni-bquare 5.147" 2 .076
 
Likelihood Ratio 5.635 2 .060
 
Linear-by-Linear
 
5.082 1 .024
 
Association
 
N of Valid Cases 103
 
2cells(33.3%)have expected countless than 5.The
 
minimum expected count is .82.
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Severity of Illness* Given special medication(e.g. asthmatic
 
Medneb Rx)in Urgent Care 
Crosstab 
Given special 
medication (e.g. 
asthmatic Medneb Rx) 
in Urgent Care 
No Yes Total 
seventy 
of Illness 
low uount 
%within Severity of 
Illness 
28 
80.0% 
7 
20.0% 
35 
100.0% 
%within Given special 
medication (e.g. 
asthmatic Medneb Rx) 
in Urgent Care 
32.6% 41.2% 34.0% 
moderate Count 52 9 61 
%within Severity of 
Illness 
85.2% 14.8% 100.0% 
%within Given special 
medication (e.g. 
asthmatic Medneb Rx) 
in Urgent Care 
60.5% 52.9% 59.2% 
high Count 6 1 7 
%within Severity of 
Illness 
85.7% 14.3% 100.0% 
%within Given special 
medication (e.g. 
asthmatic Medneb Rx) 
in Urgent Care 
7.0% 5.9% 6.8% 
Total Count 86 17 103 
%within Severity of 
Illness 
83.5% 16.5% 100.0% 
%within Given special 
medication (e.g. 
asthmatic Medneb Rx) 
in Urgent Care 
100.0% 100.0% 100.0% 
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Chi-Square Tests
 
Asymp.Sig. 
Value df (2-sided) 
Pearson uni-bquare .471^ 2 .790 
Likelihood Ratio .460 2 .794 
Linear-by-Linear 
.397 1 .529 
Association 
N of Valid Cases 103 
1 cells(16.7%)have expected count less than 5.The
 
minimum expected count is 1.16.
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Crosstabs
 
Case Processing Summary
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Year patient was seen 
* Gender/sex of patient 103 100.0% 0 .0% 103 100.0% 
Year patient wasseen * Gender/sex of patient Crosstabulation
 
Gender/sex ofpatient
 
Male Female Total
 
Year patient Year2uuu count 23 29 52
 
wasseen %within Year patient
(January to June)
 
44.2% 55.8% 100.0%
 
wasseen
 
%within Gender/sex
 
51.1% 50.0% 50.5%

of patient
 
Year 2001 Count 22 29 51
 
(January to June)
 %within Year patient
 
43.1% 56.9% 100.0%
 
wasseen
 
%within Gender/sex
 
48.9% 50.0% 49.5%

of patient
 
Total Count 45 58 103
 
%within Year patient
 
43.7% 56.3% 100.0%
 
wasseen
 
%within Gender/sex
 
100.0% 100.0% 100.0%

of patient
 
Chi-Square Tests
 
Asymp.Sig. Exact Sig. Exact Sig.
 
Value df (2-sided) (2-sided) (1-sided)
 
Pearson Chi-bquare .013" 1 .911
 
Continuity Correction^ .000 1 1.000
 
Likelihood Ratio .013 1 .911
 
Fisher's Exact Test 1.000 .535
 
Linear-by-Linear
 
.012 1 .911
 
Association
 
N of Valid Cases 103
 
Computed only for a 2x2table
 
0 cells(.0%)have expected count less than 5.The minimum expected count is
 
22.28.
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 Frequencies:PERCENTAGES OF PATIENTSWHO LWBS
 
Statistics
 
Y2000 
N valid 6 
Missing 0 
Mean 3.8822 
Std. Error of Mean .3172 
Median 3.7685 
Mode 3.08^ 
Std. Deviation .7770 
Variance .6037 
Skewness .274 
Std. Error ofSkewness .845 
Kurtosis -2.332 
Std. Error of Kurtosis 1.741 
Range 1.82 
Minimum 3.08 
Maximum 4.90 
Sum 23.29 
Multiple modes exist. The smallest value is shown
 
Y2001 LWBSDIFF 
6 6 
0 0 
7.8540 -3.9718 
.3580 .5239 
7.7665 -4.4500 
6.48^ -5.20^ 
.8769 1.2834 
.7690 1.6470 
-.128 1.625 
.845 .845 
1.543 2.874 
1.741 1.741 
2.69 3.62 
6.48 -5.20 
9.16 -1.58 
47.12 -23.83 
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Frequency Table
 
Y2000 
Cumulative 
Frequency Percent Valid Percent Percent 
valid 16.7 16.7 16.7 
3.20 1 16.7 16.7 33.3 
3.35 1 16.7 16.7 50.0 
4.18 16.7 16.7 66.7 
4.59 16.7 16.7 83.3 
4.90 1 16.7 16.7 100.0 
Total 6 100.0 100.0 
Y2001 
Cumulative 
Frequency Percent Valid Percent Percent 
valid 6.48 1 1S.7 16.7 16.7 
7.67 16.7 16.7 33.3 
7.75 1 16.7 16.7 50.0 
7.78 16.7 16.7 66.7 
8.28 16.7 16.7 83.3 
9.16 1 16.7 16.7 100.0 
Total 6 100.0 100.0 
LWBSDIFF 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid -5.20 16.7 16.7 16.7 
-4.58 16.7 16.7 33.3 
-4.47 16.7 16.7 50.0 
-4.43 16.7 16.7 66.7 
-3.57 16.7 16.7 83.3 
-1.58 16.7 16.7 100.0 
Total 6 100.0 100.0 
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Histogram
 
Y2000
 
1.0
 
\
 
Qt
 
D Std. Dey =.78
 
cr
 
01
 Mean = 3.88
 
N = 6.00
0.0
 
3.00 3.50 4.00 4.50 5.00
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1.0
 
.5
 
Std. Dev =.88
 
Mean = 7.85
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y 0.0
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Y2001- .
 
6,4
 
 LWBSDIFF
 
2.b
 
2.0
 
l.b
 
r 1.0
 
Std. Dev = 1.28
 
.1
 
Mean = -4.0
 
N = 6.00
y 0.0
 
-5.0 -4.0 -3.0
 
LWBSDIFF
 
NPar Tests
 
One-Sample Kolmogbroy-Smirnov Test
 
LWBSDIFF 
N 6 
Normal Parameters Mean -3.9718 
Std. Deviation 1.2834 
Most Extreme Absolute .306 
Differences Positive .306 
Negative 
-.169 
Koimogbrdv-SmirhovZ .748 
Asymp.Sig.(2-taiied) .630 
Test distribution is Normal.
 
^• Calculated from data.
 
65
 
 T-Test
 
Paired Samples Statistics
 
Std. Error 
Mean N Std. Deviation Mean 
Kair Ykiuuu 3.8822 6 .7770 .3172 
1 Y2001 7.8540 6 .8769 .3580 
Paired Samples Correlations
 
N Correlation Sig.
 
Kair 1 y:^uuu^ Yiduui 6 -.201 .702
 
NPar Tests
 
Descriptive Statistics
 
N Mean Std. Deviation Minimum Maximum
 
Y2UUU 6 3.8822 .7770 3.08 4.90
 
Y2001 6 7.8540 .8769 6.48 9.16
 
Wilcoxon Signed Ranks Test
 
Ranks
 
N Mean Rank Sum of Ranks
 
Y2UU1 - Y2UUU Negative KanKs 0^ .00
 
Positive Ranks 6b 3.50 21.00
 
Ties 0^
 
Total 6
 
a- Y2001 < Y2000
 
b- Y2001 > Y2000
 
c-Y2000=Y2001
 
Test Statistics^
 
Y2001 ­
Y2000
 
Z 
-2.201"
 
Asymp.Sig.(2-tailed) .028
 
Based on negative ranks.
 
Wilcoxon Signed Ranks Test
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.00 
Crosstabs: Overall
 
Case Processing Summary
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
seventy or illness 
* Type of provider 103 100.0% 
0 .0% 103 100.0% 
Severity of Illness *Type of provider Crosstabulation
 
T^^ pe of provider
 
MD/DO PA NP Total
 
beventy low uount Id 12 5 35
 
of Illness %within Severity of
 
51.4% 34.3% 14.3% 100.0%
 
Illness
 
% within Type of provider 31.0% 34.3% 50.0% 34.0%
 
moderate Count 36 21 4 61
 
%within Severity of
 
59.0% 34.4% 6.6% 100.0%
 
Illness
 
%within Type of provider 62.1% 60.0% 40.0% 59.2%
 
high Count 4 2 1 7
 
%within Severity of
 
57.1% 28.6% 14.3% 100.0%
 
Illness
 
%within Type of provider 6.9% 5.7% 10.0% 6.8%
 
Total Count 58 35 10 103
 
%within Severity of
 
56.3% 34.0% 9.7% 100.0%
 
Illness
 
% within Type of provider 100.0% 100.0% 100.0% 100.0%
 
Chi-Square Tests
 
Asymp.Sig.
 
Value df (2-sided)
 
Pearson uni-bquare 1.823" 4 .768
 
Likelihood Ratio 1.795 4 .773
 
Linear-by-Linear
 
.604 1 .437
 
Association
 
N of Valid Cases 103
 
4cells(44.4%)have expected count less than 5.The
 
minimum expected count is .68.
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 Crosstabs: Broken out by year
 
Case Processing Summary
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
beyerity oT illness" 
Type of provider *Year 
patient was seen 
103 100.0% 0 .0% 103 100.0% 
Severity of Illness* Type of provider* Year patient wasseen Crosstabulatlon
 
Year patient wasseen 
Year2UUU(January to severity low 
June) of Illness 
moderate 
high 
Total 
Year 2001 (January to Severity low 
June) of Illness 
moderate 
high 
Total 
count
 
%within Severity of
 
Illness
 
%within Type of provider
 
Count
 
%within Severity of
 
Illness
 
%within Type of provider
 
Count
 
% within Severity of
 
Illness
 
%within Type of provider
 
Count
 
%within Severity of
 
Illness
 
%within Type of provider
 
Count
 
%within Severity of
 
Illness
 
%within Type of provider
 
Count
 
%within Severity of
 
Illness
 
%within Type of provider
 
Count
 
% within Severity of
 
Illness
 
%within Type of provider
 
Count
 
%within Severity of
 
Illness
 
%within Type of provider
 
Type of provider 
MD/DO PA NP Total 
11 4 5 20 
55.0% 20.0% 25.0% 100.0% 
37.9% 30.8% 50.0% 38.5% 
15 8 4 27 
55.6% 29.6% 14.8% 100^0% 
51.7% 61.5% 40.0% 51.9% 
3 1 1 5 
. 60.0% 20.0% 20.0% 100.0% 
10.3% 7.7% 10.0% 9.6% 
29 13 10 52 
55.8% 25.0% 19.2% 100.0% 
100.0% 100.0% 100.0% 100.0% 
7 8 15 
46.7% 53.3% 100.0% 
24.1% 36.4% 29.4% 
21 13 34 
61.8% 38.2% 100.0% 
72.4% 59.1% 66.7% 
1 1 2 
50.0% 50.0% 100.0% 
3.4% 4.5% 3.9% 
29 22 51 
56.9% 43.1% 100.0% 
100.0% 100.0% 100.0% 
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Chi-Square Tests
 
Asymp.Sig.
 
Year patient was seen Value df (2-sided)
 
Year i^uuu(January to Mearson uni-bquare 1.121^ 4 .891
 
June) Likelihood Ratio 1.120 4 .891
 
Linear-by-Linear
 
.169 1 .681
 
Association
 
N of Valid Cases 52
 
Year 2001 (January to Pearson Chi-Square 1.007"^ 2 .604
 
June) Likelihood Ratio 1.003 2 .606
 
Linear-by-Linear
 
.566 1 .452
 
Association
 
N of Valid Cases 51
 
4 cells(44.4%)have expected count less than 5.The minimum expected count is
 
.96.
 
2cells(33.3%)have expected count less than 5.The minimum expected count is
 
.86.
 
Univariate Analysis of Variance
 
Between-Subjects Factors
 
Value Label N
 
1 ype oT 1 MD/DO 58
 
provider 2
 PA 35
 
3 NP 10
 
Severity 1 low 35
 
of Illness 2
 moderate 61
 
3 high 7
 
Tests of Between-Subjects Effects
 
Dependent Variable: Patients processing time(from time in to time out)
 
Type III Sum 
Source ofSquares df Mean Square F Sig. 
(jorrectea Moaei 11.774^ 8 1.472 2.023 .052 
Intercept 119.941 1 119.941 164.879 .000 
PROVIDER .696 2 .348 .479 .621 
SEVILLNS .831 2 .416 .571 .567 
PROVIDER *SEVILLNS 7.241 4 1.810 2.489 .049 
Error 68.380 94 .727 
Total 392.885 103 
Corrected Total 80.154 102 
R Squared =.147(Adjusted R Squared =.074)
 
Post Hoc Tests
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Type ofprovider
 
l\/iultj|9le Cpmparisons
 
Dependent Variable: Patients processing time(from time in to time out)
 
LSD
 
Mean
 
Difference
 95%Confidence Interval
 
(1)Type of provider (J)Type of provider (l-J) ^ Std. Error Sig. Lower Bound Upper Bound
 
MU/UU PA -6.023t-02 .182555 .742 -.422701 .302233
 
NP 
-.219282 .292039 ; .455 -.799132 .360569
 
PA MD/DO 6.023E-02 .182555 .742 -.302233 .422701
 
NP 
-.159048 .305825 .604 -.766270 .448175
 
NP MD/DO .219282 .292039 .455 -.360569 .799132
 
PA .159048 .305825 .604 -.448175 .766270
 
Based on observed means.
 
Severity ofIllness
 
Multiple Comparisons
 
Dependent Variable: Patients processing time(from time in to time out)
 
LSD
 
Mean
 
Difference
 95% Confidence Interval
 
(1) Severity of Illness (J)Severity of Illness (l-J) Std. Error Sig. Lower Bound Upper Bound
 
low moaeraie -4.258b-02 .180858 .814 -.401679 .316516
 
high -.819381* .353136 .022 
-1.520541 -.118221
 
moderate low 4.258E-02 ,180858 .814 -.316516 .401679
 
high -.776799* .340362 .025 -1.452596 -.101003
 
high low .819381* .353136 .022 .118221 1.520541
 
moderate .776799* .340362 .025 .101003 1.452596
 
Based on observed means.
 
*• The mean difference is significant at the .05 level.
 
Oneway
 
Descriptives
 
Patients processing time(from time in to time out)
 
95% Confidence Interval for 
Mean 
N Mean Std. Deviation Std. Error Lower Bound MinimumUpper Bound Maximum 
low 35 1.661571 .681697 .115228 1.42/400 1.895743 .5500 3.2000 
moderate 61 1.704153 .935258 .119748 1.464622 1.943684 .2167 5.2167 
high 7 2.480952 1.135432 .429153 1.430853 3.531052 .9667 4.0000 
Total 103 1.742476 .886467 8.73E-02 1.569225 1.915726 .2167 5;2167 
Testof Homogeneity ofVariances
 
Patients processihg time(from tirhe in to time out)
 
Levene
 
Statistic df1 df2 Sig.
 
1.82S 2 iOO .166
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ANOVA
 
Patients processing time(from time in to time out)
 
Sum of
 
Squares df Mean Square F Sig.
 
between Ciroups 4.136 2.068 2.720 .071
 
Within Groups 76.018 100 .760
 
Total 80.154 102
 
■ ^ 
Post Hoc Tests
 
Multiple Comparisons
 
Dependent Variable: Patients processing time(from time in to time out)
 
LSD
 
Mean
 
Difference
 95% Confidence Interval
 
(1) Severity of Illness (J)Severity of Illness (l-J) Std. Error Sig. Lower Bound Upper Bound
 
low moderate -4.258E-02 .184882 .815 -.409382 .324219
 
high 
-.819381* .360994 .025 -1.535582 -.103180
 
moderate low 4.258E-02 .184882 .818 -.324219 .409382
 
high 
-.776799* .347935 .028 -1.467093 -8.6506E-02
 
high low .819381* .360994 .025 .103180 1.535582
 
moderate .776799* .347935 .028 8.65059E-02 1.467093
 
• The mean difference is significant at the .05 level.
 
Means Plots
 
= 2.2
 
2.0
 
1.8
 
1.6
 
low moderate
 
Severity of Illness
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Case Processing Summary
 
Cases 
Valid Missing Total 
Severity of Illness N Percent N Percent N Percent 
Patients processing time low 100.0% 0 .0% 20 100.0% 
(from time in to time out) moderate 27 100.0% 0 .0% 27 100.0% 
high 5 100.0% 0 .0% 5 100.0% 
Descriptives
 
Severity of Illness Statistic Std. Error
 
patients processing time low Mean 1.7^5^150 .144040
 
(from time in to time out) 950/0 Confidence Lower Bound 1.493772
 
Interval for Mean upper Bound
 
2.096728
 
5% Trimmed Mean 1.785185
 
Median 1.658333
 
Variance .415
 
Std. Deviation .644165
 
Minimum .6383
 
Maximum 3.1333
 
Range 2.4950
 
Interquartile Range .950000
 
Skewness .320 .512
 
Kurtosis 
-.451 .992
 
moderate 	 Mean 1.923580 .180564
 
95% Confidence Lower Bound 1.552427
 
Interval for Mean Upper Bound
 
2.294734
 
5% Trimmed Mean 1.842867
 
Median 1.750000
 
Variance .880
 
Std. Deviation .938236
 
Minimum .6667
 
Maximum 5.2167
 
Range 4.5500
 
Interquartile Range 1.200000
 
Skewness 1.584 .448
 
Kurtosis , 4.671 .872
 
high 	 Mean 1.946667 .365544
 
95% Confidence Lower Bound .931755
 
Interval for Mean Upper Bound
 
2.961579
 
5% Trimmed Mean 1.942593
 
Median 2.133333
 
Variance .668
 
Std. Deviation .817381
 
Minimum .9667
 
Maximum 3.0000
 
Range 2.0333
 
Interquartile Range 1.533333
 
Skewness .016 .913
 
Kurtosis -1.414 2.000
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PTS.AGE
 
10
 
Std. Dev = 21.78
 
Mean = 3415
 
[N = 103.00
 
^•0 ^O.Q ^O.Q ^0.0 "^O.Q^O.o ^0.0 ^^'0 ^ ^-0^^0 ^ ^P.Q
 
PTS_AGE
 
Group Statistics
 
Std. Error
 
Year patient wasseen Mean Std. Deviaton Mean
 
KI b_AUb Year iduuy(January to
 
52 34.7416 21.2866 2.9519
 
June)
 
Year2001 (January to
 
51 34.2538 22.4854 3.1486
 
June)
 
Descriptives
 
Patients processing time(from time in to time out)
 
95% Confidence 1 nterval for 
Mean 
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
low : 12 1.295833 ,488976 .141155: ' .985153 1.606514 1 .5500 2.1667 
moderate 24: 1.9753^7 ; 1.042868 , , .227572 1.500689 .2.450104 . '.2167 4.7500 
high 2,". 2!300000 1.885618 1.333333 ^ .14.641606 19.241606 ..9667,; 3.6333 
Total 35 1.760952 .971354 v164189 1.427281 2.094624 ^ ■ .2167 4.7500 
Testof Homogeneity ofVariances
 
Patients processing time(from time in to time out)
 
Levene
 
Statistic dfl df2 Sig.
 
4.098 • 2 52 .026
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ANOVA 
Patients processing time(from time in to time out) 
Sum of 
Squares df Mean Square 
between uroups 4.143 2 2.071 
Within Groups 27.937 32 .873 
Total 32.080 34 
F 
2.373 
Sig. 
.109 
Post Hoc Tests 
Multiple Comparisons 
Dependent Variable: Patients processing time(from time in to time out) 
LSD 
(!) Severity of Illness 
low 
moderate 
high 
(J)Severity of Illness 
moaerate 
high 
low 
high 
low 
moderate 
Mean 
Difference 
(l-J) 
-.679553 
-1.004167 
.679563 
-.324603 
1.004167 
.324603 
Std. Error 
.336121 
.713631 
.338121 
.691440 
.713631 
.691440 
Sig. 
.053 
.169 
.053 
.642 
.169 
.642 
95% Confidence Interval 
Lower Bound Upper Bound 
-1.366294 9.16656E-03 
-2.457786 .449453 
-9.1666E-03 1.368294 
-1.733021 1.083815 
-.449453 2.457786 
-1.083815 1.733021 
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Means Plots
 
2.0
 
n 1.8
 
1.6
 
1.4
 
) 1.2
 
low moderate
 
Severity of Illness
 
Oneway: NPs only(processing time by severity of illness)
 
Warnings
 
Post hoctests are not performed for
 
Patients processing time(from time
 
in to time out) because at least one
 
group hasfewer than two cases.
 
Descriptives
 
Patients processing time(from time in to time out)
 
95% Confidence Interval for
 
Mean
 
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
low 5 2.060000 .661291 .295738 1.238899 2.881101 1.4167 3.1333 
moderate 4 1.900000 .706583 .353291 .7756,69 3.024331 1.2667 2.6667 
high 1 1.300000 1.3000 1.3000 
Total 10 1.920000 .643860 .203606 1.459410 2.380590 1.2667 3.1333 
Testof Homogeneity of Variances
 
Patients processing time(from time in to time out)
 
Levene
 
Statistic dfl df2 Sig.
 
1.211 2 7 .354
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ANOVA
 
Patients processing time(from time in to time out)
 
Sum of 
Squares df Mean Square F Sig. 
between groups .484 2 .242 .522 .615 
Within Groups 3.247 7 .464 
Total 3.731 9 
Means Plots 
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Oneway
 
Descriptives
 
Patients processing time(from time in to time out)
 
95% Cohfidence Interval for
 
Mean
 
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
 
MU/UU 58 1.700718 .877744 .115253 1.469927 1.931509 .5500 5.2167
 
PA 35 1.760952 .971354 .164189 1.427281 2.094624 .2167 4.7500
 
NP 10 1.920000 .643860 .203606 1.459410 2.380590 1.2667 3.1333
 
Total 103 1.742476 .886467 8.73E-02 1.569225 1.915726 .2167 5.2167
 
Testof Homogeneity of Variances
 
Patients processing time(from time in to time out)
 
Levene
 
Statistic df1 df2 Sig.
 
.880 2 100 .418
 
ANOVA
 
Patients processing time(from time in to time out)
 
Sum of
 
Squares df Mean Square F Sig.
 
between uroups .42S 2 .214 .269 .765
 
Within Groups 79.726 100 .797
 
Total 80.154 102
 
Post Hoc Tests
 
Multiple Comparisons
 
Dependent Variable: Patients processing time(from time in to time out)
 
LSD
 
Mean
 
Difference
 95% Confidence Interval
 
(1)Type of provider (J)Type of provider (l-J) Std. Error Sig. Lower Bound Upper.Bound
 
MU/UU Pa -6.023b-02 .191114 .753 -.439399 .318931
 
NP -.219282 .305731 .475 -.825844 .387280
 
PA MD/DO 6.023E-02 .191114 .753 -.318931 .439399
 
. NP -.159048 .320163 .620 -.794242 .476147
 
NP 	 MD/DO .219282 .305731 .475 -.387280 .825844
 
PA .159048 .320163 .620 ^.476147 .794242
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Univariate Analysis of Variance
 
Between-Subjects Factors
 
Value Label N 
1 ype oT 1 MD/DO 58 
provider 2 PA 35 
3 NP 10 
Year patient 0 Year2000 
wasseen (January to 52 
June) 
1 Year 2001 
(January to 51 
June) 
Tests of Between-Subjects Effects
 
Dependent Variable: Patients processing time(from time in to time out)
 
Type III Sum
 
Source ofSquares df Mean Square F Sig.
 
uorrectea ivioaei 2.183^ 4 .546 .686 .603
 
Intercept 238.996 1 238.996 300.389 .000
 
PROVIDER .188 2 9.415E-02 .118 .889
 
YEAR 1.354 1 1.354 1.702 .195
 
PROVIDER*YEAR 8.000E-02 1 8.000E-02 .101 .752
 
Error 77.971 98 .796
 
Total 392.885 103
 
Corrected Total 80.154 102
 
R Squared =.027(Adjusted R Squared = -.012)
 
Oneway:Year 2000
 
Descriptives
 
Patients processing time(from time in to time out)
 
95% Confidence Interval for 
Mean 
N Mean Std. Deviation Std. Error Lower Bound MinimumUpper Bound Maximum 
Muyuo 29 1.858908 .926757 .172095 1.506388 2.211428 .6383 5.2167 
PA 13 1.882051 .698360 .193690 1.460037 2.304066 .9667 2.9333 
NP 10 1.920000 .643860 .203606 1.459410 2.380590 1.2667 3.1333 
Total 52 1.876442 .812409 .112661 1.650266 2.102618 .6383 5.2167 
Test of Homogeneity ofVariances
 
Patients processing time(from time in to time out)
 
Levene
 
Statistic df1 df2 Sig.
 
.543 2 49 .711
 
ANOVA
 
Patients processing time(from time in to time out)
 
Sum of
 
Squares df Mean Square F Sig.
 
between(Groups 2.830E-02 2 1.415E-02 .021 .980
 
Within Groups 33.632 49 .686
 
Total 33.660 51
 
Post Hoc Tests
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Multiple Comparisons 
Dependent Variable:Patients proGessing time(from time in to time out)' 
'LSD^ 
(!)Type of provider (J)Type of provider 
Mu;uu PA 
NP 
PA MD/DO 
NP 
NP MD/DO 
pa 
Mean 
Difference 
(l-J) 
-2.314t-02 
-6.109E-02 
2.314E-02 
-3.795E-02 
6.109E-02 
3J95E-02 
Std. Error 
.276524 
.303817 
.276524 
.348475 
.303817 
.348475 
Sig. 
.934 
.841 
.934 
.914 
.841 
.914 
95% Confidence Interval 
Lower Bound Upper Bound 
-.578839 
-.671635 
.532553 
.549451 
-.532553 
-.738235 
.578839 
.662337 
-.549451 
-.662337 
.671635 
.738235 
Means Plots 
1.93 
1.92 
1.91 
1.90 
n 1.89 
1.88 
1.87 
1.86 
) 1.85 
MD/PO 
Type of provider 
Oneway:Year 2001 
Warnings 
Post hoctests are not performed for 
Patients processing time(from time 
in to time out)because there are 
fewer than three groups. 
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Descriptives
 
Patients processing time(from time in to time out)
 
95% Confidence Interval for 
Mean 
N Mean Std. Deviation Std; Error Lower Bound MinimumUpper Bound Maximum 
MU/UU 29 1.542529 .810969 .150593 1.234053 1.851005 .5500 4.0000 
PA 22 1.689394 1.111074 .236882 1.196771 2.182017 .2167 4.7500 
Total 51 1.605882 .944551 .132264 1.340223 1.871541 .2167 4.7500 
Testof Homogeneity ofVariances
 
Patients processing time(from time in to time out)
 
Levene
 
Statistic dfl df2 Sig.
 
2.144 i 49 .150
 
ANOVA
 
Patients processing time(from time in to time out)
 
Sum of
 
Squares df Mean Square F Sig.
 
Between Ciroups .270 1 .270 .298 .587
 
Within Groups 44.339 49 .905
 
Total 44.609 50
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Abstract
 
Study objective:Wesought to determine the proportion ofemergency department patients
 
whofrequently use the ED and to compare theirfrequency of use of other health care services
 
at non-ED sites.
 
Methods:A computerized patient database covering all ambulatory visits and hospital
 
admissions at all care facilities in the county ofStockholm,Sweden,was used. Frequent ED
 
patients were defined as those making 4or more visits in a 12-month period.
 
Results: Frequent users comprised 4% oftotal ED patients, accounting for 18% ofthe ED
 
visits. The ED wasthe only source Ofambulatory care for13% offrequentversus27% of rare
 
ED users(1 ED visit). Primary care visits were made by 72% offrequent ED users versus57%
 
by rare ED visitors. The corresponding figuresfor hospital admission were80%and 36%,
 
respectively. Frequent ED visitors were also more likely to use other care facilities repeatedly:
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their odds ratio(adjusted for age and sex)was 3.43(95% eonfidence interval[Ci]3.10 to 3.78)
 
for5 or more primary care visits and 29.98(95% CI26.33 to 34.15)for5or more hospital
 
admissions. In addition, heavy users had an elevated mortality(standardized mortality ratio
 
1.55;95%01 1.26 to 1.90).
 
Conclusibn: High ED use patients are also high users of other health care services,
 
presumably because they are sicker than average.A further indication ofserious ill health is
 
their higher than expected mortality, this knowledge might be helpfulfor care providers in their
 
endeavors to find appropriate ways of rneeting the heeds ofthis vulnerable patient category.
 
[Hansagi H,Olsson M,Sjoberg S,Tomson Y,Gdransson S. Frequent use ofthe hospital
 
emergency department is indicative of high use of other health care semces.Ann Emerg Med.
 
June 2001-37:561-567.1
 
See editorial, p.627.
 
.—lif
 
Hospital emergency departments are designed to provide highly professional medical
 
treatment, with immediate availability ofspecial resources to those in need of urgent or
 
emergency care at any time ofday or night. However,regardless ofhow health,care systems
 
are organized,the function ofthe ED has gradually changed during the last decades.''"^
 
Studiesfrom several Western countries havedemonstrated that patients also often rely on the
 
ED for health problems other than emergencies.®"^ A subgroup of patients use the ED
 
frequently and constitute a considerable proportion ofthe total number of visits.®"''^ Many of
 
these visits by heavy ED users are for conditions that medical personnel view as nonurgent
 
and thattherefore could be more adequately managed in primary care settings.''"^It has been
 
suggested that the reasons for overreliance on the ED—asidefrom the around-the-clock
 
availability, high-technology equipment,convenience,and socioeconomics among others-

may be that patients lack a regular source of ambulatory care^"'® or that they identify the ED
 
as their regular source of care.^®"
 
Whether the ED is the only source ofcare for heavy ED users or whether they also use
 
additional health care facilities has not previously been studied. Such knowledge should be of
 
importance for both the medical treatment ofthe individual patient and for health care planning.
 
Studies that have attempted to assess ED patients' use of other care sites usually
 
encompassed shorttime periods before or after the current ED visit; moreover,these studies
 
relied on patients'own accounts.'"'""The aim of ourstudy was to determine the number of
 
individual users ofa hospital ED during a 1-year period,to ascertain the proportion offrequent
 
ED users,and then to relate use of health care services at other sites to frequency of ED
 
visits. A computerized patient database covering all public health care services enabled us to
 
conduct this investigation.
 
>r
 
Materials and methods
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We conducted our study at Huddinge University Hospital, 1 of 10 public hospitals in Stockholm
 
County,Sweden,and located in a suburban area ofStockholm city. This hospital ED has an
 
average census of70,000 visits per year.
 
Health care delivery in Sweden has traditionally been the concern of public authorities, namely
 
the county councils, and all residents are covered by the national health insurance system,
 
which is financed primarily by taxes. All physicians, including the majority ofthose who are in
 
private practice, are attached to the national health insurance system. All fees are regulated by
 
law and are only slightly higher in private practice than in the public health care sector. Asa
 
result, less than 1% ofthe health care sector is genuinely privately financed. Furthermore,
 
health care has been more hospital-oriented than in most other countries, including the United
 
States. During the past2decades,the primary health care system has expanded greatly, and
 
primary care is now organized in health care centers,each serving the population ofa certain
 
geographic area, but also with freedom for the individual to list himself or herself with a general
 
practitioner in any other area(similar to the British system). Although patients are encouraged
 
to consult their local health care center first in case ofsickness or minor injuries, they are free
 
to visit an ED.
 
There is a copaymentfor visits to all types of public health care facilities, and during the past
 
few years, this copayment has been differentiated with the intent of directing the patientflow
 
awayfrom hospitals. Currently,the copayment at a hospital ED or any other hospital outpatient
 
department is double the copaymentfor consulting a general practitioner(approximately $24
 
versus $12). However,the insurance system places an upper limit on the patient's out-of­
pocketexpenses per yearfor ambulatory health care: no one need pay more than 900
 
Swedish Crowns(SEK; US$90)per year(dentistry excluded). For example, if a patient made a
 
number of medical visits between May and the end ofSeptember 1999 ata total cost of900
 
SEK,then she or he is entitled to free ambulatory health care from October 1999through April
 
2000. Information on whether a patient has reached the upper limit for payment is available
 
from the computerized patient database ateach care site in the county.
 
Any individual who visited the Huddinge Hospital ED between January 1 and December 31,
 
1996,was eligible for the study. Observations ofthese individuals'total use of public health
 
care facilities in the county during this period were compiled retrospectively from the patient
 
database.The database contains patient information(name,sex,age,and domicile), as well
 
as information abouteach resident's health care visits and hospitalizations at all public health
 
care facilities(date of visit, admission,discharge, care site, and death).The unique patient
 
identifier in the registerIs the personal identification number(date of birth plus4 digits). For
 
this study, however,each patient was assigned a separate code number,which allowed us to
 
trace each person's use of different health care facilities without revealing the patient's identity
 
(but with information on,for example,age,sex,and domicile). This system can be used by
 
researchers and administrators. The key to the code system is held and safeguarded by those
 
responsible for the patient database and is surrounded by rigorous security regulations. The
 
study was approved by the hospital's human subjects committee,and because the patients
 
were anonymous and othenwise unidentifiable by the researchers,the committee exempted it
 
from the need for informed consentfrom the subjects.
 
Patients were categorized into ED classes on the basis oftheir number of ED visits during the
 
year(ED class A=1 ED visit, rare visitors; class 8=2ED visits; class C=3ED visits; and class
 
D=4 or more ED visits, frequent visitors). The patients in these ED classes comprised the units
 
of analysis. We used ^  tests to determine the statistical significance of differences between ED
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classes with regard to sex and age groups(birth to 14,15to 44,45 to 64,or65 years). Health
 
care use was determined by the number of individuals in each ED class who made any
 
physician visits at care sites other than at the Huddinge Hospital ED or were admitted for in-

hospital care,as well as by the number of visits and admissions per ED class. To test trends of
 
use through ED classes,the Cochran-Armitage testfor trend was used." Multiple logistic
 
regression analyses were performed to testthe likelihood of high use ofcare sites other than
 
the ED.The dependent variable, designating high use,was dichotomized as follows;5 or more
 
physician visits in primary health care;5or more hospital outpatient visits; 5 or more hospital
 
admissions; and 30 or more hospital days. Independent variables were ED class,sex,and age
 
(10-year intervals). ED class A(rare visitors)was used as the reference class, and odds ratios
 
were computed with 95% confidence intervals(CIs). Likelihood-ratio tests for the overall
 
models and Hosmer-Lemeshow model goodness-of-fit analyses were performed." For easier
 
interpretation, odds ratios were converted to relative risks(RRs).^"'^''
 
Diagnoses are registered for less than 30% of ED visits in the database,and therefore we
 
compiled only the top 100frequent ED visitors' diagnoses(the first diagnosis for each
 
individual connected with an ED visit). They were coded according to the International
 
Classification ofDiseases, 9th revision(iCD-9). Mortality in ED classes was determined by
 
comparing the observed numbers ofdeaths in each ED class with the corresponding expected
 
numbers on the basis ofthe total study population's sex- and age-specific death rate(10-year
 
intervals). Standardized mortality ratios(SMRs)were obtained by dividing the number of
 
observed deaths by the number ofexpected deaths,and 95% CIs were calculated. Testfor
 
trend in SMR was obtained by fitting Poisspn regression models with the logarithm ofthe
 
expected number of deaths,as offset in the GENMOD procedure.
 
The statistical package SPSS/PCfor Windows(version 9.0;SPSS Inc, Chicago, IL)was used
 
for all statistical analyses,exceptfor test for trend in SMR,in which SAS(version 6.1;SAS
 
Institute, Inc., Cary, NC)was used.
 
Results
 
During the study period,47,349 individuals made a total of70,700 visits to the hospital ED.
 
The majority ofthe patients(74%)soughtcare at the ED once during the year(ED class A).
 
Frequent ED users(4 visits, mean=6.0,ED class D)comprised only4% oftotal patients but
 
accounted for 18% of all the visits to the ED(Table 1).
 
Table 1. Patient characteristics by ED class.
 
ED Class(No.ofED Visits per Patient) 
Characteristic 
A(1)No.(%) B(2)No.(%) 0(3)No. D(4+)No. 
34,881(74) 7,963(17) (%)2,358(5) (%)2,147(4) Total No.(%)47,349(100) 
Age(y) 
0-14 6,629(19) 1,406(18) 378(16) 313(14) 8,726(18) 
15-44 14,498(42) 3,086(39) 790(33) 671(31) 19,045(40) 
86
 
45-64 7,270(21) 1,553(20) 466(20) 485(23) 9,774(21) 
65* 6,484(18) 1,918(24) 724(31) 678(32) 9,804(21) 
Sex 
Male 16,961 (49) 3,783(47) 1,063(45) 1,050(49) 22,863(48) 
Female 17,908(51) 4,177(53) 1,295(55) 1,097(51) 24,486(52) 
ED visits 34,881 (49) 15,926(23) 7,074(10) 12,819(18) 70,700(100) 
*Gochran-Armitage test for trend through ED classes,P<.001.
 
The top 100 patients visited the ED 12to 74times each,averaging 19.5 visits. Within ED class
 
D,the proportion ofwomen was insignificantly higher than that of men(51% versus49%,
 
2=1.029,P=.310).The proportion ofelderly patients(65 years)was significantly higher,the
 
higher the ED class(Cochran-Armitage testfor trend,P<.001;Table In).
 
In addition to their visits to our hospital ED,the patients made at least one visit to other hospital
 
EDs in the county as well: 13% of patients in ED class A;15% in class B;18% in class C;and
 
26% in class D(testfor trend, P<.001). Including these visits, the average number ofED visits
 
would be 1.3 in ED class A,2.4 in Class B,3.4 in class C,and 7.1 in class D.
 
Visits to physicians in primary care in the county were made by 57% ofpatients in ED class A,
 
62% in class B,69% in class C,and 72% in class D(test for trend, P<.001). Visits to hospital
 
outpatient departments were made by43% of patients in class A,49% in class B,57% in class
 
C,and 59% in class D(test for trend, P<.001).The ED wasthe only source of ambulatory care
 
for27% of patients in class A,23%in class B,17% in class C,and 13% in class D(testfor
 
trend, P<.001). Admitted one or more times to in-hospital care were36% of patients in class A,
 
53% in class B,71% in class C,and 80% in class D(testfor trend, P<.001).
 
The number of ambulatory visits and hospital admissions increased with increasing frequency
 
of ED visits within the age groups as well, asshown in Figures 1 and 2.
 
Fig.1.Average number of physician visits in
 
primary health care and at hospitals by age group
 
and ED class.
 
Click on image to view fuil size
 
Fig.2.Average number of hospital admissions by
 
age group and ED class.
 
Ciick on image to view full size
 
Thefrequent ED users' propensity to make high use of other care sites as well was also
 
evidenced in a logistic regression model adjusted for age and sex(Table 2).
 
Table 2. Logistic regression models for high use ofcare sites other than the
 
ED by ED class(No.ofED visits per patient)adjusted for age(10-year
 
intervals)and sex.
 
Primary Care* Hospital Outpatient
 
(5 Visits) Department^(5 Visits)
 
ED
 No.of No.of
 
Ciass Patients OR 95% CI PValue
Patients OR 95% Ci PValue
 
— 
■ — 
—
A(1) 4,001 1.0 2,169 1.0
 
1,445 1.62 1.51- <.001 607 1.23 1.12- <.001
B(2)
 
1.73 1.35
 
0(3) 571 2.15 1.93- <.001 237 1.64 1.43- <.001
 
2.38 1.89
 
D(4) 716 3.43 3.10- <.001 223 1.69 1.46- <.001
 
3.78 1.95
 
ED Class
 
In-Hdspital Care ^ in-Hospitai Care ^
 
A(1)
 (5Admissions) (30d)
 
No.of P No.of 95% P
 
Patients OR 95% Cl Value Patients OR 01 Value
 
B(2) 533 1.0 — — 1;067 1.0 — —
 
C(3) 336 2.58 2.24- <.001 568 2.22 1.99- <.001
 
2.97 2.47
 
D(4) 262 6.67 5.69- <.001 353 4.64 4.06- <.001
 
7.82 5.31
 
714 29.98 26.33- <.001 567 9.96 8.83- <.001
 
OR,Odds ratio. 34.15 11.22
 
*Likelihood ratio testfor
 
modei;2=3,061.20,
 
P<.0001; Hosmer-

Lemeshow goodness of fit:
 
2=76.22,P<.0001.
 
■•■Likelihood ratio test for 
model: 2=135.18, P<.0001; 
Hosmer-Lemeshow 
goodness of fit: 2=35.50, 
P<.0001.
 
^Likelihood ratio test for
 
model: 2=4,005.32,
 
P<.0001; Hosmer-

Lemeshow goodness of fit:
 
2=8.98, P=.254.
 
^Likelihood ratio test for
 
modei: 2=3,369.66,
 
P<.0001; Hosmer-

Lemeshow goodness of fit:
 
2=11 74_ P=.110. 
Converted to RRs (Table 3), the frequent ED users' RR was 1.89 (95% 01 1.71 to 2.09) to 
make 5 or more visits to primary care physicians and 1.58 (1.36 to 1.82) to make 5 or more 
visits to hospital outpatient departments. 
Table 3. Odds ratios from the logistic regression models in Table 2 □converted to 
RRs. 
Primary Care 
(5 Visits) 
Hospital 
OutpatientDepartment 
(5 Visits) 
In-Hospital Care 
(5 Admissions) 
ED No. of 95% P No. of 95% P No. of 95% P 
Class Patients RR Cl Value Patients RR Cl Value Patients RR Cl Value
 
A(1) 4,001 1.0 — — 2,169 1.0 — — 533 1.0 — —
 
B(2) 1,445 1.46 1.36- <.001 607 1.21 1.10-i < 001 336 2.42 2.10- <.001
 
1.56 2.78
 
C(3) 571 1.68 1.51- <001 237 1:54 1.344 <-001 262 4.09 3.49- <.001
 
1.86 1-78i 4.80
 
D(4) 716 1.89 1.71- <.001 223 1.58 1.36-J <.001 714 2.81 2.48- <.001
 
2.09 1-821 3.21
 
Table 3.Odds ratios from the logistic regression models in Table2□ 
converted to RRs. 
In-Hospital Care 
: ; 4(30id)<- , ■ 
No. of . ■ j
ED Class Patients RR J 95% CI PVaiue 
A(1) 1,067 1.0 I — — 
B(2) 568 2.04 1.83-2.27 <.001 
C(3) 353 3:00 |2.63-3.44 <.001 
D(4) 567 2.96 |2.62-3.33 <.001 
In addition, frequent ED users were more likely to have been admitted 5 or more times to in-
hospital care (RR 2.81; 95% 01 2.48 to 3.21) and to have tjad 30 or more hospitai days (RR
2.96; 95% 01 2.62 to 3.33). | 
Of the 100 most frequent ED users, a diagnosis code connlected with an ED visit was 
registered for 71 patients. Respiratory diseases {ICD-9 cocjes 460-519) accounted for 23 
patients, of whom 9 were diagnosed with asthma (code 493). Mental diseases (codes 290­
319) were present for 7 patients, 4 of whom;evidenced aicqhol-drug dependence (codes 303­
305). Symptoms and ili-defined conditions (codes 780-799| were registered for 23 patients,
and the remaining 18 were given other codes. Only 2 patients were registered as having
 
chronic diabetes (code 250), and 1 as having Circuiatory disease (410-456).
 
A total of 873 (1.8%) patients died during the year. The SMR was higher, the higher the ED
 
class: 0.88 (95% 010.81 to 0.96) in ED ciass A; 1.10 (95%|CI 0.95 to 1.27) in ciass B; 1.35
 
(95% 01 1.09 to 1.68) in class 0; and 1.55 (95% 01 1.26 to|1.90) in class D (test for trend,
 
P<.0001). I
 
Discussio 
The computerized patient database provided valid data on pverall health care use by ED 
patients. Studies with similar aims undertaken before the data era were, of necessity, restricted 
to interviewing patients, a method that is subject to the inherent weaknesses of self-reports,
such as memory bias or unwiiiingness to answer. In the present study the compilation of data 
concerning use of different health care sources was unproblematic because of a unique patient 
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identifier. Because the private health care sector that is not attached to the health insurance
 
system is very small in Sweden,the coverage ofthe county database is at minimum 95%.One
 
limitation to the study is that because the county councils' patient databases are notshared,
 
we have no data on our patients' use of health care sites outside ofthe county. However,there
 
is no reason to believe that information on such additional use should weaken the associations
 
found.
 
One weakness ofthe database is that diagnoses concerning ambulatory visits are not
 
compulsory. Therefore, we could only quantify the care use ofthe ED and of other ambulatory
 
care settings but not analyze the reasons for the patients' visits. On the other hand,
 
categorization offrequent ED users by diagnosis may not be practical because patients may
 
have different reasons for each visit and also obtain different diagnoses. Because we assumed
 
that the more ED visits patients made,the greater the chance thata diagnosis would be
 
registered, we compiled the diagnoses ofthe top 100frequent ED users. However,even for
 
these very frequent ED visitors, the proportion ofsymptoms and ill-defined conditions or
 
missing data was roughly 50%. Respiratory diseases, including asthma,were the single most
 
frequently registered diagnoses for these high ED users. It should be noted that we do not
 
know whether these were definite diagnoses or suspected conditions on the basis ofthe
 
patient's presenting complaints. These findings regarding diagnoses should therefore be
 
considered with great caution. An accurate study ofthe presenting complaints and diagnoses
 
set at the ED would have required a review of clinical records,an approach that was not
 
possible to apply because the patients in the database were anonymous. In studies in which
 
clinical records were reviewed,frequent ED users showed high rates of multiple chronic
 
medical conditions, often in combination with psychiatric diagnoses, including alcohol and
 
substance abuse.®'^""
 
In conformity with other studies from Western countries,®"'""analysis ofthe data suggests that
 
a small number of patients accounts for a disproportionately large proportion ofthe total
 
number of ED visits, although no US study,to our knowledge, has made an exact assessment
 
on the basis ofa total ED patient population.The finding that4% ofthe patients at a hospital
 
ED accounted for 18% ofthe ED visits can be compared with a study from Ireland,® in which
 
3% of patients werefound to have made 12% ofthe visits, with the definition in both cases
 
being 4 or more visits per patient per year. In our study,these frequent visitors made additional
 
use of other EDs as well. However,although patients in our study relied heavily on the ED,
 
with up to 74 visits per patient per year,only about10% offrequent ED users received all their
 
ambulatory care from the ED.This finding contrasted with an American study^® in which a
 
sample offrequent ED users received most oftheir ambulatory care atthe ED.Increasing
 
frequency of ED visits was not only associated in our study with increasing percentages of
 
patients who used other health care services besides the ED,but it was also associated with
 
increasing amounts ofcare at other sites. Because we controlled for age and sex in the
 
analyses,the associations cannot be explained by the fact that elderly patients were more
 
likely to be both frequent ED users and to use other health care facilities. For example,
 
compared with rare ED users,frequent ED users were nearly twice as likely to be frequent
 
users of primary care as well(5 visits), whereas patients with 2or3ED visits took a middle
 
position regarding primary care use. High ED use patients also received large amounts of in-

hospital care; however, patients with 3ED visits surpassed;them with regard to the likelihood
 
of being admitted 5or more times. The relative risk of having had 30 or more hospital days
 
was threefold both forfrequent ED users and for those with 3ED visits. The dichotomization
 
limits(5 visits and 30 hospital days, respectively)can,ofcourse, be criticized for being
 
somewhat arbitrary. Our intention was to find cutting points where the differences between ED
 
classes appeared obvious.
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In several studies,frequent ED users are defined as those making4or more ED visits per
 
year.®'^°---However,other studies use2or more ED visits-"® or other classifications.®"'^® Our
 
grouping of patients into4ED classes makes comparisons with other studies possible;
 
moreover, it brings out the gradual increase of alternative health care use with an increasing
 
number ofED visits.
 
The most natural explanation for the extensive health care use by heavy ED users would,of
 
course, be that these patients are seriously ill and are therefore in great need of medical care.
 
Several studies have indeed shown heavy ED users to bea medically and psychosocially
 
vulnerable group.®- high rates of hospital admissions in particular, which were
 
found in the present study, and a higher than expected mortality, similar to thatfound in other
 
studies,®'®^ suggesta severity of medical conditions. There is general agreementthat patients
 
who seek care at EDs have health care needs that deserve some kind of medical attention,®—
 
although it is occasionally argued that this should be done at care sites more appropriate than
 
the ED.®'"'®® Still others argue that these patients'access to the ED should not be limited
 
because high ED use may be an indicator thatthe health care needs have not been met in 
other care settings.-■-®® 
Patients who repeatedly seek care at busy EDs for complaints judged by the staff to be 
nonurgent are, by necessity, given low priority. Apart from the risk of overlooking true health 
hazards, the consequences may be long waiting times, occasionally dissatisfied patients,®®-®®
and even patients who leave without being seen by a physician.- ®® In addition, large quantities 
of professional health care do not necessarily equate with adequate high-quality care. 
Treatment, medications, and advice from different care sources might even be contradictory, 
which may have adverse effects. This risk is particularly obvious in the Swedish system, where 
hospital-based care and primary care are largely separate from each other. The risk might be 
smaller in countries where general practitioners or family physicians have continuing contact 
with the ED and other hospital departments concerning the treatment of their patients. General 
practitioners visiting their patients in the hospital, which seems to occur in the United States, is, 
for example, an unknown phenomenon in Sweden. Another difference between health care 
systems may be financial, that is, whether it is less expensive for the patient to seek care at 
the ED than at other care settings. In the Swedish case, financial barriers are unlikely to 
underlie the high use of the ED in combination with other care sites because the fee for ED 
care is higher before the upper limit for copayment is reached, and after the limit is reached, 
ambulatory care is free at any site. 
The results of the study can probably be generalized to other populations where patients have 
similar freedom to choose their caregivers, for example, nohihdigent populations who have 
good health insurance policies in the United States. An important implication of our finding that 
frequent ED users also make extensive use of other care sources is that it might not be 
sufficient simply to divert patients to primary care settings because these patients may already 
be receiving care there. Although there is a widely held belief that access to primary care 
services would significantly reduce the use of the ED, our results rather support the findings of 
those studies that suggest that availability of a primary care physician does not alter ED 
use.-U'i® 
In summary, frequent ED use is indicative of high use of other health care services as well. 
What lies behind this high use cannot be determined on the basis of this patient database 
study. It is, however, reasonable to assume that it reflects care needs because of serious ill 
health, a conclusion that is supported by the higher than expected mortality. Because 
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availability and access to primary care services alone dO not reduce ED use, it is important that
 
care providers find alternative ways of meeting the needs ofthis vulnerable group of patients.
 
We thank Anne Reime.rs, BA,for her help with data compilation.
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Abstra 
study objectives:We conducted a 5-year time study analysis ofemergency department
 
patient care efficiency. Our specific aims were(1)to calculate the main ED patient care time
 
intervals to identify areas of inefficiency,(2)to measure thejeffect ofED and inpatient bed
 
availability on patientflow,(3)to quantitatively assess the effects of administrative
 
interventionsaimed atimproving efficiency, and(4)to evaluate the relationship between
 
waiting times to seea physician and the number of patients|who leave without being seen
 
(LWBS)by a physician.
 
Methods:Seven 1-week ED patientflow time studies wereConducted from September 1993
 
to July 1998 using identical study design and methodology.[Patients presenting with
 
complaints ofchest pain, abdominal pain, vaginal bleeding,|and extremity injury were included
 
to represent the level of severity of patient conditions seen in our Los Angeles County hospital
 
ED.The calculated time intervals representing the main phases ofevaluation and treatment
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were(1)triage presentation to completion of registration,(2)completion of registration to ED
 
treatment area entry,(3)ED treatment area entry to initial ijnedical assessment,(4)triage
 
presentation to initial medical assessment,(5)initial medical assessmentto disposition order,
 
and(6)disposition order to patient discharge from the ED-Total ED lengths ofstay(LOS)were
 
also calculated as overall measures of efficiency. Time intervals were compared depending on
 
the availability ofED and hospital inpatient beds.The effects of administrative interventions on
 
the specific time intervals were assessed:The relationshiplbetween the median waiting time to
 
see a physician and the number of LWBS patients was evaluated. Administrative interventions
 
were implemented by a Special interdepartmental continuous quality improvement committee.
 
Interventions were aimed at specificsources ofdelay and inefficiency identified by the time
 
studies. ' t- - - ­
Results:Eight hundred twenty-six patients wereincluded ih the7time studies. The
 
unavailability of EDand inpatient beds was associated witH significant delays. There wasa
 
significant reduction ofthe median total ED LOSfrom 6.8 hours to 4.6 hours over the first5
 
periods, presumably resultihg from the administrative inter\/entions, Median total ED LOS,
 
however,increased from 4.6 hours to 6.0 hours during the last2 periods, possibly as a result
 
ofan increase in our ED patient census and reductions in tioth nursing and physician staffing
 
imposed by the recent Los Angeles County fiscal crisis, The number of LWBS patients was
 
closely correlated to waiting time to see ia physician(r=0.79, =5.20, P=033).
 
Conclusion:Time studies are an effective method of identifying areas of patient care delay,in
 
our ED,targeted administrative interventions apparently reduced the total ED LOS and
 
improved overallefficiency. Despite initial decreases in EDiLOS,efficiency appeared to be
 
adversely affected by reductions in nursing and physician staffing and increases in our patient
 
census.The strength ofthe relationship between waiting times to see a physician and the
 
number of LWBS patients suggests that decreasing waiting times may reduce the number of
 
LWBS patients.[KyriacOu DN,Ricketts V, Dyne PL, McCollough MD,Talan DA;A 5-year time
 
study analysis ofemergency department patient care efficiency. Ann Emerg MedSeptember
 
1999;34:326-335.] i
 
See related articles, p.321 and p.368.
 
NTRODUCTION
 
Over the pastseveral years,changing social,economic,arid public health forces have
 
significantly increased the number of patients seeking medical care in emergency
 
departments:In 1993,the US General Accounting Office released a report documenting the
 
increasing delivery of primary and acute medical carein the nation's EDs.iFrom 1985to
 
1990,ED patient visits rose,from 84 to 1GO million per year]This growth was attributed, in
 
large part, to the rising number of people without insurance:and patients with serious illnesses.
 
An importantconsequence ofthe increased use ofemergejicy medical services(EMS)has
 
been ED overcrowding and the resultant decrease in the quality of medical care provided in
 
many EDs nationwide. This problem is particularly evident in public hospitals, affecting
 
access to medical care for many poor and uninsured patierjts.
 
As the demand for EMS increases,overcrowded EDs are compelled to become more efficient
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at providing patient care. One means for assessing efficiency has been the use oftime studies 
to evaluate the process ofED patientflow and to identify areas of patient care delay.­
Previous investigators haveshown that time studies can improve ED patient care efficiency. ■­
In one specific example, ED-based time studies, within the application of continuous quality
improvement (GQI) techniques, identified major sources of patient care delay and documented 
the effectiveness of administrative actions that improved efficiency. " 
Patient satisfaction is another irhportant consideration that is closely related to patient care 
efficiency. Several studies have identified prolonged waiting times as the main factor of patient 
dissatisfaction and the most frequent reason patients leave before medical evaluation. — 
For example, using logistic regression modeling to simultaneously evaluate multiple factors at 
30 Los Angeles County public and private hospitals. Stock et al - identified ED waiting times 
as the factor most closely related to patients leaving before medical evaluation. In another 
study, Fernandes et al - found a significant decrease in patients leaving without being seen 
(LWBS) by a physician after a reduction in the ED length of stay (LOS) through administrative 
interventions. 
In August 1993, our ED created a special interdepartmental GQI committee (known as the ED 
Patient Gare Efficiency Committee) to identify and decrease delays in patient care, enhance 
overall patient care efficiency, and improve patient satisfaction. The GQI committee was 
headed by the ED chief of staff and included all full-time ED attending physicians, the ED head 
and charge nurses, and representatives from the departments of radiology, laboratory, and 
patient financial resources. An essential task of this committee was to quantitatively assess ED 
patient care efficiency. To accomplish this task, the committee undertook a series of time 
studies to evaluate the process of ED patient flow and to analyze efficiency. Findings of each 
successive time study were used to develop and monitor the effects of the interventions aimed 
at improving efficiency. The time studies were also used to evaluate the relationship between 
patient care efficiency and satisjfaction by correlating waiting times to see a physician with the 
number of LWBS patients. 
We present a 5-year time study analysis of ED patient care efficiency. Unlike previous ED time 
studies, our analysis used several sampling episodes over many years. This feature 
permitted the long-term assessment of administrative interventions and the effects of extrinsic 
factors such as increases in our patient census and reductions in nursing and physician 
staffing. The specific aims of our analysis were (1) to calculate the main ED patient care time 
intervals to identify areas of inefficiency, (2) to measure the pffect of ED and inpatient bed 
availability on patient flow, (3) to quantitatively assess the effects of administrative 
interventions aimed at improving efficiency, and (4) to evaluate the relationship between 
waiting times to see a physician and the daily number of LWBS patients. 
liaiiiDiiis. 
From September 1993 through July 1998, 7 ED patient flow time studies were conducted. Our 
ED serves predominantly a lower socioeconomic Hispanic and white population and has a 
yearly census of approximately 41,000 patients. Our ED is medically staffed at all times by 1 
attending physician, 2 or 3 emergency medicine residents, and 1 or 2 internal medicine 
residents. In addition, 2 pediatric residents assist with providing medical care to pediatric 
patients during the evening, night, and weekend shifts. In the past, moonlighting physicians 
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also assisted with providing medicai care. Daily patient census, nurse staffing, and
 
moonlighting physician staffing were also measured during the study periods.
 
The time studies were conducted during l-week periods using identical study design and
 
methodology.The periods of data collection were arbitrarily selected by the CQI committee
 
based on the desire to evaluate current waiting times and overall LOS in the ED.This analysis
 
concerned only quality improvement,did not involve information obtained through patient
 
interviews or review of medical records, and did notchange our patients' medical care in any
 
way.Therefore,this study wasexemptfrom review by our human subjects protection
 
committee.
 
Convenience samples of patients presenting with 1 of4 complaints(chest pain, vaginal
 
bleeding, abdominal pain, and extremity injury)were selected and tracked continuously during
 
their ED visit. These4complaints were chosen to represent the level ofseverity of conditions
 
in patients seen in our ED. Main ED patient care encounter pointtimes were recorded on a
 
data collection instrument(attached to the subjects'charts) by nursing, medical,and support
 
personnel.A similar method for studying patientflow has been recommended by the American
 
College ofEmergency Physicians.?
 
For each study period,time intervals were estimated by calculating the time difference
 
between earlier and later encounter points. Six time intervals representing the main phases of
 
patient evaluation and treatment were calculated to analyze the process of patientflow in the
 
ED:(1)triage presentation to completion of registration,(2)completion of registration to ED
 
treatment area entry,(3)ED treatment area entry to initial medical assessment,(4)triage
 
presentation to initial medical assessment,(5)initial medical assessmentto disposition order,
 
and(6)disposition order to patient discharge from the ED.The fourth tirrie interval represents
 
the cumulative measure ofthe first3time intervals; A simplified flow diagram ofthe main ED
 
encounter points and time intervals is provided in Figure 1.
 
Fig.1.Simplified flow diagram of main encounter
 
points and time intervals of ED patient care.
 
Click on Image to view fuli size
 
Patients arriving by ambulance and potentially critical patients presenting at triage with 1 of the
 
4 presenting complaints were also included, but were immediately brought into the ED
 
treatment area where registration was completed.The total ED LOS was also estimated as an
 
overall measure of ED patient care efficiency. This time interval was calculated as the time
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from triage presentation to patient discharge from the ED.
 
We also investigated the relationship between ED and hospital inpatient bed availability and
 
ED patientflow. We first examined the association between the time interval ofcompletion of
 
registration to ED treatment area entry and the availability bf ED beds.Wethen examined the
 
association between the time interval of admission order to patient discharge from ED and the
 
availability of inpatient beds.To determine the effect of bed availability, we estimated the
 
frequency of when ED and hospital inpatient beds were not available.
 
Bed availability was determined by the ED charge nurse for both patients waiting for treatment
 
area entry(at the time of completion of registration)and for patients admitted to hospital
 
inpatient beds(atthe time of admission order by the physician). This variable was documented
 
on the data collection instrument by the ED charge nurse.
 
Administrative interventions were implemented by the CQI committee with the overall goal of
 
improving efficiency and reducing overcrowding in the ED.The interventions were aimed at
 
specific sources of delay and inefficiency of ED patient care identified by the time studies.
 
These interventions were recorded and classified chronologically in relation to the time studies
 
(Table 1).
 
Table 1. Chronologicsummary ofthe major administrative interventions
 
aimed at improving ED patient care efficiency.
 
Time Period Major Administrative Interventions
 
September 1993to February •Automatic ordering of old medical records by ED clerk
 
1994
 
♦Nursing attendants assigned to take specimens to the 
laboratory 
• Printer installed in ED to print laboratory results 
• New beeper system for the major consultatibn services 
• "Fast-track" system instituted for returning patients 
February 1994 to January • Radiology technicians transport patients to and from 
1995 radiology suite 
• Pneumatic tube system installed for transporting laboratory 
specimens 
• Development of new discharge instructions 
January 1995 to December • One-step triage system instituted 
1995 
• Physicians primarily responsible for giving patients their 
discharge instructions 
• Radiography films brought to ED for "wet film" reading by 
emergency physician 
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December 1995 to January • Developmentand implementation of ED laboratory panels 
1997 
♦ ED attending physician vested with final decision for hospital 
admission 
January 1997 to September • Installation of additional phone lines in ED 
1997 
September 1997 to July ♦ Institution of rapid registration (limited information) policy 
1998 
Most ofthe interventions were intradepartmental, but many also involved (directly or indirectly)
 
other departments within the medical center.
 
We also assessed the relationship between the waiting times to see a physician and the daily
 
number of LWBS patients in our ED.Patients were designated as LWBS if they failed to
 
respond to at least3calls to be brought into the ED evaluation and treatment area. This
 
designation was made by the ED charge nurse. Information concerning the total number of
 
LWBS patients was routinely monitored and quantified each month by a separate hospital
 
quality assurance committee and was only available for monthly periods. The average daily
 
number of LWBS patients per day for each time period was calculated by dividing the total
 
number of LWBS patients for the month by the number ofdays in the month. In addition to
 
representing potentially ill patients who may have required immediate care,the number of
 
LWBS patients also represents an Indirect measure of patient dissatisfaction.
 
Data were compiled and time intervals were calculated using the Epi-lnfo data management
 
software program.— Statistical analyses were performed using Stata Statistical Software
 
(release 5.0. College Station, TX:Stata Corporation; 1997). Median time intervals(as opposed
 
to mean time intervals)were selected for comparisons because the calculated time intervals
 
did not exhibit normal distributions and the estimated mean time intervals were subject to wide
 
fluctuations resulting from outliers. Median time intervals were also considered to more
 
accurately represent the ED time periods experienced by most patients.
 
Kruskal-Wallis analyses by ranks were used to assess the differences between the time
 
intervals for the7study periods and to assess time interval differences depending on bed
 
availability. Linear regression and correlation analyses were conducted to evaluate the
 
relationship between the median time interval from triage presentation to initial medical
 
assessment(independent variable)and the average daily number of LWBS patients
 
(dependent variable)for the7study periods. A scatterplot was also developed to assess this
 
relationship.
 
Eight hundred twenty-six patients were included in the7timestudy sampling periods. Patient
 
census, nursing staff, moonlighting physician staff, sample size, percentage of patients
 
discharged home,and study population demographicsfor the7time study sampling periods
 
are presented in Table 2.
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Table 2. Comparison of patient census, nursing staff, moonlighting physician
 
hours, patients leaving without being seen(LWBS)by physician,sample
 
size, and patient demographics for the7study periods(total sample size
 
N=826).
 
Time Interval
 
September February January December January September July
 
Variable 1993 1994 1995 1995 1997 1997 1998 
Average No. 
of patients 
per day 
89.3 89.9 89.0 87.3 92.6 104.6 105.9 
Average No. 
of nursing 
staff 
personnel per 
day 
23.9 24.1 21.3 19.6 21.4 18.9 19.3 
No. of 
moonlighting 
physician 
hours per 
month 
330 231 379 194 74 
Average No. 
of LWBS 
patients per 
day 
7.03 6.18 6.55 2.65 3.97 4.57 7.00 
Sample size 127 119 110 113 106 127 124 
Percentage 
female 
60 65 67 59 ^ 61 61 60 
Average age 36.4 36.9 37.1 35.9 36.2 37.2 36.4 
Thesample sizes per time study ranged from 101 to 129.There was a 19% reduction in ED
 
nursing personnel hours and a 100% reduction in the number of physician moonlighting hours
 
overthe 5-year study period imposed by the recent Los Angeles County fiscal crisis. The study
 
population demographics(ie, percentage female and average age)were relatively similar for
 
the 7study periods. In addition, the proportions of patients with the4 presenting complaints did
 
not vary significantly over the7study periods(^ = 24.29,P=.146).
 
Patientcensus remained relatively stable from September 1993through January 1997. In the
 
spring of 1997, however,the evening, night, and weekend shifts ofthe hospital's 24-hour
 
pediatric clinic were closed and pediatric patient care during these periods was transferred to
 
the ED.This administrative action was made on the basis offiscal considerations and resulted
 
in an increase in the overall ED patient census by 14%.
 
The major administrative interventions implemented to reduce waiting times and improve 
patient care efficiency in the EDare presented in Table 1 □. The interventions are listed 
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chronologically. Comparisons of median time intervals for the seven sampling periods are
 
presented in Table 3.
 
Table 3. Median ED time interval comparisons for the7study periods.
 
Time Interval Kruskal-

September February January December January September July WalllsP
 
Variable 1993 1994 1995 1995 1997 1997 1998
 
1. Triage 60 44 51 54 ; 44 47 36 <.001 
presentation 
to 
completion 
of 
registration 
(min) 
2. 51 34 43 28 ; 47 50 73 .323 
Completion 
of 
registration 
to ED 
treatment 
area entry 
(min) 
3. ED 24 20 15 15 ; 20 15 25 <.001 
treatment 
area entry 
to initial 
medical 
assessment 
(min) 
4. Triage 2.6 2.1 2.6 1.9 2.3 2.2 2.5 .086 
presentation 
to initial 
medical 
assessment 
■ (h) 
5. Initial 2.3(2.3) 2.3(3.2) 1.7(1.5) 2.3(2.3) 1.8(1.8) 2.3(2.2) 2.2 .539 
medical (2.0) 
assessment 
to 
disposition 
order'(h) 
6. 30(25) 25(22) 25(15) 15(6) 5(5) 5(1) 5(0) <.001 
Disposition 
order to 
patient 
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discharge
 
from the
 
ED*(min)
 
'Values within parentheses refer to patients discharged home.
 
The numbers in parentheses for intervals5and 6 represent only patients who were discharged
 
homefrom the ED.Significant decreasing trends over the 5-year study period were noted for
 
time intervals 1 and 6.
 
Although the effect ofeach intervention was not measured specifically, comparisons between
 
Tables 1 pand 3oillustrate afew examples where a particular intervention may have had a
 
significant effect on a targeted time interval delay. For example, after the implementation ofa
 
revised discharge policy in the spring of 1995,a profound decrease was noted in the median
 
time interval of disposition order to patient discharge from the ED.This was especially evident
 
for patients who were discharged home.This decrease was attributed to having physicians,
 
instead of nurses, provide the written discharge instructions to the patients, thus eliminating
 
redundant discharge instructions from the nursing staffand markedly decreasing the time
 
patients waited for their instructions before leaving the ED.tn another example,a revised
 
financial assessment procedure reduced the median time interval oftriage presentation to
 
completion of registration between the sixth and seventh study periods.
 
Depending on the availability ofopen beds in the ED,a significant difference wasfound in the
 
median time interval of completion of registration to ED treatment area entry(29 minutes when
 
ED beds were immediately available versus65 minutes when ED beds were not available;
 
Kruskal-Wallis test,P <.001). Our analysis also demonstrated that the median time oftriage
 
presentation to initial medical assessment was significantly:less if an ED bed was immediately
 
available(1.9 hours when ED beds were available versus 2.8 hours when ED beds were not
 
available; Kruskal-Wallis test,P <.001). ED beds were not immediately available for 30% ofthe
 
ED study patients.
 
Depending on the availability of hospital inpatient beds,a significant difference wasfound in
 
the median time interval of disposition order to ED discharge for patients admitted to the
 
hospital(95 minutes when inpatient beds were immediately:available versus220 minutes when
 
inpatient beds were not available; Kruskal-Wallis test,P <001). Hospital inpatient beds were
 
not immediately available for51% ofthe admitted study patients.
 
The apparentcumulative effect ofthe administrative interventions wasa continuous reduction
 
of the total ED LOS over the first5time study periods. This 32% reduction is shown in Figure
 
2.
 
Fig.2,Median total ED LOSfor the7study
 
periods.
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Click on Imageto view full size
 
An increase in total ED LOS over the.last2study periods wasfound corresponding to a
 
significant increase in the patient census and reductions inlnursing and moonlighting physician
 
staffing imposed by the recent Los Angeles County fiscal crisis.
 
Regarding the relationship between waiting time to see a physician and leaving before medical
 
evaluation,there wasa significant correlation between the median time interval oftriage
 
presentation to initial medical assessmentand the average daily number ofLWBS patients. A
 
scatterplot is presented in Figure 3to illustrate this relationship.
 
Fig.3. Relationship between median time from
 
triage presentation to initial medicalassessment
 
and the average number ofLWBS patients per
 
day.
 
Click on imageto view full size
 
Univariate linear regression analysis estimated a correlation coefficient of0.79 and a
 
regression coefficient of5.20(P=.033)for this relationship;.
 
DISCUSSION
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Notwithstanding the increasing numbers of patients using EDsfor medical care,several other
 
factors contribute to ED overcrowding and delays in patient care. These factors include the
 
unpredictability of ED censuses,shortages of ED space and beds,shortages of acute care
 
inpatient beds,lack of nursing and support staff, delays in registration and chart generation,
 
delays in laboratory and radiographic studies, and admission delays, Numerous solutions
 
have been proposed to improve ED efficiency and alleviate overcrowding, but not all
 
EDs have the same inefficiency problems.The implementation of effective solutions, therefore,
 
requires careful analysis of where and how delays in specific EDs occur.
 
Several EDs have used time studies to identify specific causes of patient care delay. Our
 
analysis corroborates the findings of prior studies thatshow administrative interventions can
 
reduce \¥aiting times and ED LOS.Although not every time interval showed reduction in our
 
analysis, the apparent cumulative effect ofthe interventions was a decrease in the total ED
 
LOS over the first5study periods representing an improvement in patient care efficiency.
 
Despite these initial decreases in total ED LOS, patient care efficiency appeared to be
 
adversely affected during the last2study periods by reductions in nursing and physician
 
staffing and increases in our patient census.
 
The effect of bed availability on patientflow in our ED was apparentfor both patients waiting to
 
be seen in the ED and patients waiting to be admitted to a hospital inpatient bed. Thirty percent
 
ofour study subjects were not immediately brought into the ED treatment area because of lack
 
of bed space.These delays resulted in an overall increase in the waiting time for patients to be
 
seen by a physician. In addition, the lack of bed space occasionally resulted in the diversion of
 
ambulances and transferring patientsfrom other hospitals. To counter this problem,our
 
departmentfrequently used hallway beds,triage stations, and chairs to evaluate and manage
 
patients.
 
In addition, approximately half of our patient admissions were delayed because ofthe lack of
 
immediately available hospital inpatient beds.These patients(especially those waiting for
 
intensive care beds)frequently expended much ofthe physician, nursing, and support staff
 
manpower while they were waiting for inpatient beds. Although we did not measure the direct
 
effects of bed unavailability on the care of other ED patients, we believe the resultant effects
 
were(1)delays in the care of treat-and-release patients in the ED treatment area,and(2)
 
delays in the intake of new patientsfrom the waiting area. In addition, we did not measure the
 
possible adverse effects ofthese delays on patient outcomes.
 
A persistent problem of many EDs is thata small, but important, proportion of patients leave
 
before medical evaluation. This proportion has been documented by several different EDsto
 
range from 1%to 15%. Public hospitals, not surprisingly, have much higher proportions
 
of LWBS patients. - A survey of Los Angeles County hospitalsfound that7.3% of ED
 
patients in public hospitals left before medical evaluation compared with 2.4% of private
 
hospitals.-Although a few prior studies have suggested that only a small proportion of LWBS
 
patients are seriously ill, a 1990study conducted at Harbor-UCLA Medical Center
 
(another Los Angeles County facility)found that46% of LWBS patients werejudged to need
 
immediate medical attention and 11% were hospitalized within the following week.^ This study
 
concluded that overcrowding in this public hospital's ED restricted access to medical care for
 
the poor and uninsured.
 
LWBS patients also accounted for a small proportion of all patients that presented to our ED.
 
The number of LWBS patientsfrom our ED was usually lower when v^/aiting times to see a
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physician were reduced. Despite the limited number of observation points, these 2 variables
 
were significantly correlated. The strength ofthis relationship(represented by the correlation
 
and regression coefficients)indicates that reductions in waiting times may decrease the
 
number ofLWBS patients.
 
The principal limitation of this investigation was our inability to definitively specify cause-and­
effect relationships between the administrative interventions and improved efficiency. Although
 
many ofthese relationships may seen intuitive, they were not conclusively proved. There were
 
3 main reasonsfor this limitation. First, most ofthe interventions overlapped, making the
 
distinction of which was effective very difficult. To enhance our ED's efficiency as rapidly as
 
possible, the interventions were implemented in groups rather than individually. Second,we
 
could not isolate potentially confounding variables to remove their influence. Third, it is likely
 
that there were several intangible factors(eg,a general overall effort by our residents to
 
decrease unnecessary laboratory tests)that may have influenced efficiency but could not be
 
measured.
 
Another important limitation was thatthe interventions often appeared to be short-lived or
 
inconsistent. A possible reason was the transitory effects ofsome ofthe interventions that
 
frequently appeared to initially be effective butsubsequently became ineffective after a period
 
oftime. Another possible reason for the inconsistent effects ofthe interventions was the
 
variability of external factors affecting patientflow such as changes in the patient census,
 
reductions in nursing and physician staffing, and reductions in hospital personnel outside ofthe
 
ED(eg,inpatient nursing staff and radiology technicians).
 
There were also concerns that the validity ofthe findings could have been affected by
 
inaccurate recording oftimes or enhanced performance by our ED personnel during the study
 
periods resulting from awareness of being part ofa study (ie, the Hawthorne effect).
 
Although it was possible that our ED personnel purposefully misrecorded encounter times or
 
the availability of beds,there was little motivation for this since no record was kept of individual
 
performances and there was no implied or perceived retribution for poor performance. In
 
addition, if a Hawthorne effect had influenced ourfindings, then the absolute time interval
 
estimates may have been inaccurate butthe relative differences between the successive time
 
studies would not have been affected because the Hawthorne effect was likely to be consistent
 
for each ofthe study periods.
 
Another limitation wasthe incomplete method ofsampling our patients. Because data were
 
logged using a collection instrumentfor each patient, the sample size ofeach time study
 
period was limited in terms of feasibility. Thus, not all of our patients could be followed. In
 
addition, the study periods had to encompass a certain length oftime(1 week in this
 
investigation) in order to be representative, but could not be so long as to be infeasible. Future
 
assessments of efficiency can be facilitated with the use ofcomputerized logging of patients in
 
the ED.With a computerized system,exacttime intervals for all patients, notJust samples,can
 
be calculated in a rapid manner. In addition, inaccurate time recordings and missing values
 
would be limited. Moreover,factors that influence efficiency(eg, patient census,staffing, and
 
levels ofseverity)can be easily accounted for in a time flow analysis.
 
There were also limitations with regard to the correlation between waiting times to see a
 
physician and the number of LWBS patients. This type of group-level(ie, ecological)analysis
 
is subject to potential pitfalls.-We did not specifically measure the time each LWBS patient
 
waited to see a physician before leaving and their potentially confounding covariates. Thus,
 
there may have been other factors that influenced both waiting times to see a physician and
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the number or LWBS patients that accounted for the relationship between these two variables
 
but were not considered in our analyses. In addition, although our department uses the
 
number of LWBS patients to assess patient dissatisfaction;this can only be considered a
 
crude(albeit important) measure. Direct surveying of patients would likely reveal a more
 
definitive and complete representation of patient satisfaction in our ED.
 
The last limitation ofthis study concerns the generalizability of ourfindings to other EDs.Our
 
investigation was conducted at a county facility that provides care to a specific
 
sociodemographic population that is differentfrom many other EDs. In addition, management
 
and financial reimbursement strategies vary considerably among various public, private,
 
university-affiliated, and health maintenance organization EDs.These external and internal
 
factors are likely to vary in the way they influence patient care efficiency in the different types
 
of EDs.Therefore, the generalization and application ofourfindings to other EDsshould be
 
done within the context of other factors influencing patient care efficiency.
 
In the current social, political, and economicenvironment of limited resources for health care,
 
the desire to improve quality presupposes the need to enhance efficiency. The importance of
 
efficiency in the ED health care setting is not only to improve patient satisfaction, but to allow
 
limited resources to be used most efficiently toward improving the quality ofcare that is
 
rendered. Despite the intuitive relationship between efficiency and quality, their association in
 
the ED has only been evaluated in a limited manner.
 
Continuous improvementof ED efficiency and quality depends on the application of effective
 
administrative interventions. The many limitations noted above indicate the difficulties of
 
evaluating these interventions and the possible confounding factors. Industrial quality
 
managementtechniques developed in engineering and manufacturing can be used to counter
 
the limitations of the assessmentof patient care efficiency and quality in health care settings.

33-36 Before assessmentcan begin, efficiency and quality must be clearly and explicitly defined.
 
To validly and reliably analyze efficiency and quality, detailed information is needed aboutthe
 
causal linkages among the structural attributes, processes ofcare,and the outcomes. Both the
 
factors that predict the outcome,and the outcome itself, must be accurately measured.This
 
includes potential confounding factors such as demographics and severity of illness.
 
From the ED perspective, strategies for implementing valid,and feasible health care outcome
 
and quality ofcare measures have been recently proposed, To adequately assess ED
 
efficiency and quality, measures will be needed for use ofEmergency care, impact ofcare,
 
identification of at-risk groups, patient satisfaction, quality of life, and cost-effectiveness. A
 
research agenda needs to be established for investigating those components ofED care that
 
will improve the outcome of patients who present to the EDi This research will need to focus
 
on appropriateness and effectiveness ofservices provided in the ED,as well as on the optimal
 
organization ofemergency care and its relationship to care provided in other settings.
 
Time studies are an effective method of identifying areas of ED patient care delays and
 
inefficiencies. With targeted administrative interventions, our ED's CQI committee significantly
 
reduced the total ED LOS and improved patient care efficiency. This improvement, however,
 
was apparently adversely affected by reductions in nursing and physician staffing and
 
increases in patient census. However,through the use of our time study analysis, our
 
department was able to secure additional resources(eg,increases in nursing staff and an ED-

dedicated social worker)that have partially alleviated the effects ofthe cutbacks. We also
 
found a reduction in the number of LWBS patients with decreased waiting times to see a
 
physician. Because significant delays still occur,further improvements in patient care efficiency
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 will require additional reductions in patient care delays. New nriethodoiogies derived from
 
industrial quality managementscience may be useful for defining factors that affect efficiency
 
and ultimately influence quality ofcare in the ED.
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Abstra
 
Study objective:To identily emergency department process ofcare measures thatare
 
significantly assdciated with sa^^
 
Methods:Patientsatisfaction and willinghess to return at5urban,teaching hospital EDs were
 
assessed. Baseline questionnaire,chart review,and 10-day follow-up telephone interviews
 
were pefforitied, and 38 process ofcare measuresand 30ipatient characteristic were collected
 
for each respondent. Overall satisfaction vvaS modeled with ordinal logistic regression.

Willingness to return was modeled with logistic regression,j
 
Results: During a 1-month study period,2,899(84% ofeligible)on-site questionnaires were
 
Completed.Telephone interviews were completed by 2,33;^ patients(80% of patients who
 
completed a questionnaire). Patient-reported problems that were highly correlated with
 
satisfaction included help not received when needed(odds|ratio[OR]0.345;95% confidence
 
interval[CI]0;261 to 0,456), poor explanation ofcauses of problem(OR0.434;95%01 0,345
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to 0.546), not told about potential waittime(OR0.479;95% Cl 0.399 to 0.577), not told when
 
to resume normal activities(OR 0.691;95%01 0.531 to 0.901), poor explanation oftest results
 
(OR 0.647;95%01 0.495 to 0.845), and not told when to return to the ED(OR 0.656;95%01
 
0.494 to 0.871). Other process ofcare measures correlated with satisfaction include nonacute
 
triage status(OR 0.701,95%01 0.578 to 0.851)and nurnber oftreatments in the ED(OR
 
1.164 per treatment;95%01 1.073to 1263). Patient charapteristics that significantly predicted
 
less satisfaction included younger age and black race. Determinants of willingness to return
 
include poof explanation ofcauses of problem(OR 0.328;95%01 0.217 to 0.495), unable to
 
leave a message for family(OR 0.391;95%01 0.226 to 0.^77), hot told about potential wait
 
time(OR 0.561;95%01 0.381 to 0.825), poorexplanation oftest results(OR 0.541;95%01
 
0.347 to 0.846),and help not received when needed(OR 0.537;95%01 0.340 to 0.846).
 
Patients with a chiefcomplaint of hand laceration were less wilting to return compared with a
 
reference population of patients with abdominal pain. Willingness to return is strbngly predicted
 
by overall satisfaction(OR 2.601;95%01 2.292 to 2.951).
 
Conclusion:These data identify specific process ofcare rneasures thatare determinants of
 
patient satisfaction and willingness to return. Efforts toincrease patient satisfaction and
 
willingness to return should focus on improving ED performance on these identified process
 
measures.[Sun BO,Adams J, Orav EJ, Rucker DW,Brennjan TA, Burstin HR.Determinants of
 
patient satisfaction and willingness to return with emergency care. Ann Emerg Med May
 
2000-35-426-434] 1
 
I ;
 
■ 
See editorial, p.499.
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ntroductio
 
With the rise of medical consumerism,evaluation of patientisatisfaction has become
 
increasingly importantfor health care institutions. Satisfaction is one measure of health care
 
quality and captures subjective dimensions of patients'experiences. In addition, patient
 
satisfaction in the ambulatory setting is correlated with othe(important outcomes,including
 
higher medical compliance,decreased utilization of medical;services, less malpractice
 
litigation, and greater willingness to return.^:^ Faced with pressures to improve patient
 
experiences and expand patient volume,health care institutions and administrators are
 
developing instruments to study the determinants of patientIsatisfaction.®­
A large body of research examines patient satisfaction in the inpatientand ambulatory
 
settings.-- Process ofcare measures that influence patientisatisfaction include subjective and
 
technical components ofa medical interaction. Actual and perceived wait times,-^®i® ratings of
 
nurse and physician empathy,® and how perceptions oftechnical care-affect patient
 
satisfaction. Patient characteristics that influence satisfactioh include demographic variables
 
and health status. Elderly and high-income patients tend to fiave higher levels of satisfaction,
 
whereas black, Hispanic, and non-English-speaking patientjs are reportedly less satisfied with
 
their care.— Furthermore, patients with good baseline health;--!'^ and regular access to
 
medical care-tend to be satisfied. I
 
Satisfaction with emergency care is critical because ofthe high volume of patients seen in
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emergency departments.- ED satisfaction is complicated by queues,wide variations in patient
 
complaints and baseline health, and complexities of acute care. Unfortunately, essential
 
determinants of patient satisfaction with emergency care are incompletely understood.The
 
majority ofthe relevant literature hasfocused on the effects of individual variables,such as
 
complaints, patient education, waiting times,and perceptions of technical competence,on
 
patient satisfaction.-- -These studies fail to adjustfor the effects of patient characteristics
 
and process ofcare measures on satisfaction. One prior study identified various process of
 
care ratings as potential determinants ofemergency care satisfaction."These findings,
 
however, are limited by a small sample size and modest response rate.
 
Furthermore, little research has studied the effects of patient-reported problems on
 
satisfaction. Mostofthe satisfaction literature hasfocused on the relationship between
 
satisfaction and ratings of various aspects of care. Ratings measure patients' evaluations of a
 
process ofcare, whereas patient reports reflect perceptions ofwhatoccurred during a medical
 
encounter. Patient reports have the advantage of providing information aboutdiscrete
 
elements ofcare,and this information is importantfor targeted quality improvement efforts.­
Reports can also measure patients' perception of whether or not an action occurred. This is
 
differentfrom ratings because a patient can only indirectly indicate the lack ofa desired event
 
by assigning a low score.
 
Finally, the predictors of willingness to return and the relationship between patient satisfaction
 
and willingness to return to the ED have not been previously studied. The association between
 
these2 variables is ambiguousfor emergency care,since factors such as location, preexisting
 
relationships with the hospital, severity of illness, constraints placed by health insurance,and
 
hospital reputation may have equal or greater irnportance than satisfaction.
 
This study examines the effects of process ofcare measures and patient characteristics on
 
satisfaction and willingness to return with emergency care. It also studies the relationship
 
between satisfaction and willingness to return. The findings ofthis research are being used to
 
develop quality improvement programs at participating emergency departments.
 
Materials and methods
 
This study was conducted at5 urban teaching hospital EDs in the same metropolitan area.-­
All EDs were staffed by resident physicians with attending physician supervision. None ofthe
 
EDs had an emergency medicine training program atthe time ofthe study.The ED directors,
 
or their designates,served on the research teahn. This investigation was approved by the
 
human subjects committees at each institution.
 
Data were collected from February through June 1995. During a 1-month study period in each
 
ED, patients who came to the adult EDs with selected problems were eligible for the study.
 
Selected chief complaints were abdominal pain, asthma,chest pain, hand laceration, head
 
trauma,and vaginai bleeding. These complaints were chosen because of their prevalence in
 
emergency care and their potential for medical injury in EDs.
 
On-site questionnaires were distributed to eligible patients during study hours. For logistical
 
reasons, research assistants generally enrolled patients between 10am and midnight. These
 
hours were selected after a pilot study determined that these hours captured the highest
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proportion of eligible patients. However,research assistants enrolled patients24 hours per day
 
on every third day ofthe study. Patients were excluded if they were confused, intoxicated,
 
nonpregnant minors, or incapacitated by medical illness. Other exclusion criteria included past
 
participation in the study and leaving the ED without being seen by a physician.
 
Eligible patients were approached by research assistants who obtained informed consentfor
 
the survey portion ofthe study. Participating patients completed an on-site questionnaire and
 
agreed to complete telephone follow-up interviews.The baseline questionnaire was self-

administered in English or Spanish.A bilingual assistant was available to assist Spanish-

speaking patients. A follow-up telephone interview occurred at approximately 10 days(range7
 
to 12 days)after the ED visit. There were up to 15 telephone attempts to reach each patient in
 
follow-up.The baseline and follow-up questionnaires were professionally translated in Spanish
 
and then back-translated into English. Patients who reported their primary language to be
 
neither English nor Spanish completed the English language form with the assistance of
 
relatives, friends, or hospital translators for their primary language.
 
The on-site questionnaire collected information about29 patient characteristics. Nine
 
sociodemographic variables included age,gender, race, marital status, education, primary
 
language, household income, health insurance status, and access to a regular physician.
 
Respondents were asked to indicate if they had any of15 comorbid conditions, including
 
anemia,asthma, arthritis, back pain, cancer, depression,diabetes, digestive problems, heart
 
trouble, high blood pressure, HIV or AIDS, kidney disease, liver problems,stroke, and other
 
major health problems. Three health status scores were generated for overall health, physical
 
function, and mental function from patient reports on their health. Self-report of health status
 
was assessed using a modified version ofthe Medical Outcome Study Short Form(MOS-SF)
 
general health survey,-which has been previously validated in the emergency care setting.
 
The presence of pain and the patient's chief complaint at the ED were noted.
 
Medical chart reviews provided information on 18 process ofcare measures and 1 patient
 
characteristic. These included hospital site, mode oftransport, triage status, wait time to be
 
seen by physician, total time spent in the ED,and final disposition. Presence ofa resident
 
physician's note, presence ofan attending physician's note, and contradictions between the
 
resident and attending physician note were identified. Performance ofany diagnostic tests in
 
the ED,the number ofdiagnostic tests in the ED,performance ofany medical treatments in the
 
ED,the number of medical treatments in the ED,repeat physical examinations,specialty
 
consultations, documented discharge instructions, documented instructions for returning to the
 
ED,and treatment of pain were recorded. Interventions that were coded as treatments for each
 
chief complaint are provided in Table 1.
 
Table 1.Treatments in the ED.
 
Chief Complaint Intervention 
Abdominal pain Pain medications 
Intravenous hydration 
Antibiotics 
Antiemetics 
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Hs-blockers
 
Nasogastric tube
 
Asthma/COPD Bronchodilators*
 
Steroids
 
Antibiotics
 
Chest pain Oxygen
 
Nitrates
 
Morphine
 
Aspirin
 
-blockers
 
Heparin
 
Thrombolytic agents
 
Antacids
 
Hz-blockers
 
NSAIDs
 
Hand laceration Tetanus shot
 
Antibiotics
 
Laceration sutured
 
Head trauma [None]
 
Vaginal bleeding Rho(D)immune globulin(Rhogam)
 
COPD,Chronic obstructive pulmonary disease; NSAIDs, nonsteroidal anti-inflammatory
 
drugs.
 
"Bronchodilator administration was considered a single treatment, regardless of how many
 
nebulizers were given.
 
Finally, each patient was assigned an urgency score basedion severity and length of
 
symptoms,and need for diagnostic and therapeutic interventions. The urgency scale is a
 
modified version ofthe UCLA Triage Classification and has been previously described.-- This
 
scale has4 levels ranging from evaluation ofa stable medical condition to the need for
 
immediate evaluation ofa life-threatening condition.
 
The follow-up telephone interview at 10 days after the initial visit assessed overall patient
 
satisfaction with emergency care on a 5-point Likert scale and willingness to return tothe same
 
ED on a yes/no binary scale. Responses available on the Likert scale were designated as
 
follows: 1=poor,2=fair, 3=good,4=very good,and 5=excellent. Patients also rated on the
 
same 5-point Likert scale their satisfaction with 5specific aspects ofcare, including staff
 
courtesy,completeness of care, explanation, waiting time, and discharge instructions. Patients
 
were asked if they had encountered any of 19 problems related to their ED visit(Figure).
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Figure. Follow-up telephone interview Items.
 
Satisfaction
 
Overall, how would you rate the care received in the ED?(1-5; 1=poor,5=excellent)
 
Willingness to Return
 
If you had another problem requiring emergency care, would you return to the same ED?
 
Patient-Reported Problems
 
1. Did someonefrom the ED help you get a message to a friend or family member while 
you were in the ED? ■ 
2. Did someonefrom the ED staff let you know how long you would have to wait to be seen
 
by someone in the ED?
 
3. Were there times when you needed help, while in the ED,but didn't receive it?
 
4. Were you able to identify the nurse or doctor who took care of you in the ED?
 
5.Were you given discharge instructions?
 
6.Were you told under whatcircumstances to return to the ED?
 
7. Were you told what danger signs about your illness or injury to watch outfor when you
 
got home?
 
8. Were you told when and how to take advised medications?
 
9. Were the possible side effects of medications clearly explained to you?
 
10. Did anyone ask you whether you would be able to pay for the medications that were
 
advised for you during your ED visit?
 
11. Did you getthese medications after your ED visit?
 
12. Were you able to take all the medications as advised?
 
13. Did someone explain why tests were being done?
 
14 Did someone explain the results ofthe tests in a way that you could understand?
 
15. Do you feel that the possible causes of your problem were explained sufficiently?
 
16. Were you told when you could resume your normal daily activities?
 
17. If you were working prior to your ED visit, did someone tell you when you could return to
 
work?
 
18. Have you needed to return to any ED for the same problem?
 
19.Was a follow-up appointment made for you?
 
These problems were selected from the Picker-Commonwealth Study of patient care, modified
 
for ED care.— An additional variable wasgenerated to Indicate whether patients had
 
encountered one or more ofthe 19 selected problems. i
 
A total of38 process ofcare measures and 30 patient characteristics were collected for each
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respondent.
 
Internal consistency ofthe6 questions assessing satisfaction with care was assessed.A high
 
consistency was noted for these6 ratings, with a Cronbach's of.88for the English version and
 
.85 for the Spanish version. Only overall satisfaction with care wasfurther assessed in
 
subsequent univariate and multivariate analyses.
 
The univariate relationship ofeach predictor to ratings of overall care was determined.
 
Continuous and ordinal variables were tested with the Spearman rank sum test, binary
 
variables with the Mantel-Haenszel trend test, and categorical variables with ^  analysis.
 
Variables significantly correlated with ratings of overall care ata threshold ofPvalues less
 
than .25 were used in subsequent model building as recommended by Hosmer and
 
Lemeshow."®
 
An ordinal logistic regression model using the proportional odds assumption was constructed.™
 
For variables absent in more than 25% of patients, dummy variables were created to adjustfor
 
the missing data. The forward-selection procedure retained;predictors with Wald test scores at
 
values ofPless than .15.™ Variables considered to be significant were ones that meta
 
predetermined threshold ofPvalues less than .01. The significance threshold wasset lower
 
than usual because ofthe large numbers of variables being studied (68),as well as the desire
 
to focus on factors with the strongest statistical correlation with satisfaction. Odds ratios(ORs)
 
and 95% confidence intervals(CIs)for significant predictors were calculated. The likelihood
 
ratio testfor the overall model was performed. Potential confounding effects were tested by
 
adding back unselected variables to the model and observing the effects on coefficients and
 
standard errors ofthe selected predictors. Unselected variables thatchanged the coefficient(s)
 
ofone or more selected variables by 10% or greater were considered confounders and
 
retained in the model.
 
A logistic regression model of willingness to return was constructed from process ofcare
 
measures and patient characteristics. A second logistic regression model of willingness to
 
return was generated with ratings of overall care and patient characteristics. A forward-

selection procedure retained predictors with a score test at values ofPless than .15.™
 
Predictors were considered significant if they metthe predetermined threshold ofP values less
 
than .01. Confounder, likelihood-ratio test for the overaltmodel,and Hosmer-Lemeshow model
 
goodness-of-fit analyses were performed.
 
A bootstrap procedure for internal validation of all models was performed by randomly creating
 
hypothetical populationsfrom the actual sample. Each hypothetical population wasthe same
 
size as the actual sample,with 2,333 patients. Coefficients and Pvalues of model variables
 
were estimated for each hypothetical cohort. This procedure;was repeated 500 times,and
 
mean coefficients and SEs were derived for model variables.
 
Finally, residual analyses of all models was performed by examining deviance residuals of
 
greater than 4or less than -4.These data points were checked for miscoding.They were also
 
removed from the overall data setto determine whether the models changed significantly.
 
The SAS package(version 6.12,SAS Institute, Inc, Gary, NO)was used for all statistical
 
analyses and data management.
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Results
 
During study hours, 3,455 eligible patients presented to th^ EDs,and 2,899 patients completed
 
baseline questionnaires(84% ofeligible population). Patients who left against medical advice
 
represented 27ofall 6,005 patients who presented during the study periods. These patients
 
did not have a medicalchart review or a telephone follow-up interview performed.They were
 
not analyzed further because ofthe small sample size and the lack of data.There were no
 
significant differences in age,gender,or treating hospital among patients who completed
 
baseline questionnaires and those who declined to participate. Patients with head trauma were
 
less likely to complete the baseline questionnaire. Uninsured and Medicaid patients were less
 
likely to complete the baseline questipnhaire and more likely to leave the ED without being
 
seen. Patients in the highest severity group and patients acjmitted to the hospital from the ED
 
were more likely to completethp baseline questionnaire.- I
 
Interviews with 2,333 patients were completed atfollow-up(80% ofpatients who completed
 
the baseline questionnaire), Patients who could not be reaqhed atfollow-up were more likely to
 
be uninsured or have head trauma as their chief complaint atthe time ofthe ED visit.^ Patient
 
characteristics ofthose who completed the questionnaire ahd follow-up interview are
 
presented in Table 2. |
 
Table2:Patient characteristics.
 
Dehfiographic Variable No. % DemPgraphic Variable No. % 
Age(y) Current marital status 
. i' . . 
<19 ■ 72 3.1 Single/never married 848 36.3 
20-29 ■ 515 22.0 i Married 2,738 41.8 
30-39 491 : 2t.:o Divorced/separated 2,590 11.1 
40-49 ,339; 14,5 Widowed 251 10.8 
50-59 272-H.6 Currently have health 
Insurance 
60-69 240 10.3 '■ , ■ Yes ■ . ■ 1,599 68.5 
70-79 217 9.3 ■ 1 ■ No ■ ■ ■ ■ 734 31.5 
80-89 140 6.0 ED visit variable 
■>90­ 34 1.5 Chief complaint 
Sex Abdominal pain 713 30.6 
Male 983 42.2 
■ 'y-" , ' ■ ■ ■
I Asthma 333 14.3 
Female 1,349 57.8 Chest pain 518 22.2 
Race/ethnieity 
-
Hand laceration 
■ ■ ■ I ; . ■ ■ 
259 11.1 
White ■ y 4,632 70.0 Head trauma 420 18.0 
Black 372 16.0 Vaginal bleeding 88 3:8 
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Hispanic 228 9.8 Triage status
 
Other 100 4.2 Acute 1,018 43.6
 
Language Nonacute 876 37.5
 
English 2,017 86.5 Other 148 6.3
 
Spanish 161 6.9 Severity Score
 
155 6.7 1: Stable condition 383 16.4
Other
 
2: Mild condition 480 20.6
Education
 
Did notcomplete high school 368 15.8 3: Moderate condition 466 20.0
 
Completed high school 850 36.5 4:Severe condition 729 31.2
 
College degree or higher 1,110 47.7 Mode oftransport
 
Annual household income($)
 Self 1,634 70.0
 
918 42.0 Ambulance 390 16.7
<14,999
 
15,000-29,999 490 22.4 Other 33 1.4
 
30,000^9,999 350 16.0
 
>50,000 426 19.5
 
Currentiy have a primary
 
medicai physician
 
Yes 1,805 77.4
 
No 527 22.6
 
N=2,333; total sum ofcounts for each variable may differ slightly due to missing data;
 
percentages calculated asa fraction oftotal data set.
 
The distributions of ratings of overall care and willingness to return are provided in Table 3.
 
Table 3. Distributions of rating of overall care and willingness to return.
 
No. %
Variable
 
Rating of overall care
 
1 (lowest) 74 3.1
 
2
 146 6.3
 
533 22.9
3
 
662 28.4
4
 
5(highest)
 917 39.3
 
Willingness to return
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 89.4
 
No
 
Yes 2,083
 
246 10.6
 
A high proportion of patients were satisfied with their care,and ratings of overall care fall into a
 
nonnormal distribution.
 
An ordinal logistic regression model for ratings of overall care is included in Table 4.
 
Table 4. Ordinal logistic regression modelfor rating of overall care.
 
Variable OR OR95% Cl PValue 
Black race* 0.631 0.496-0.803 .0002 
Age(per year) 1.009 1.003-1.015 .0016 
Hispanic* 0.673 0.495-0.916 .0119 
Income(by rank category;see Table 2a) 1.101 1.016-1.194 .0197 
Presence ofanemia 0.715 0.536-0.953 .0221 
Patient widowed'"' 1.304 0.921-1.846 .135 
Presence of pain 0,932 0.870-0.999 .135 
No.oftreatments given in ED 1.164* 1.073-1.263 .0003 
Nonacute triage status^ 0.701 0.578-0.851 .0003 
Subsequent return to ED 0.647 0.460-0.908 .0118 
Repeat physical examination performed 1.126 0.939-1.351 .201 
No. of laboratory tests performed in ED 1.042 0.939-1.156 .4406 
Attending note present in chart 1.055 0.880-1.264 .5642 
Specific patient-reported probiem 
Help not received when needed 0.345 0.261-0.456 <.0001 
Poor explanation of potentiai causes of probiem - 0.434 0.345-0.546 <.0001 
Nottoid about potential waittime 0.479 0.399-0.577 <.0001 
Nottold when to resume normal activity" 0.691 0.531-0.901 .0003 
Poor expianation oftest results 0.647 0.495-0.845 .0014 
Nottold when to return to ED^ 0.656 0.494-0.871 .0036 
Unable to leave a message for family 0.652 0.462-0.921 .0151 
Unable to identify nurse or doctor 0.801 0.618-1.038 .0934 
Not told when to return to work 0.800 0.6140-1.050 .108 
Not told why tests were being performed 1.042 0.939-1.156 .6768 
124
 
Likelihood ratio testfor model:^=531.643; P<.0001.
 
Bold-face items indicate significance at P<.01.
 
"Reference group: white race.
 
■•■Reference group: married. 
^Effect per treatment/test. 
^Reference group: acute triage status. 
"Bootstrapped P=.0140. 
^Bootstrapped P=.0159. 
This statistical technique estimates the effects of independent variables on the probability that 
ratings of overall care will be higher rather than lower at all thresholds (ie, the possible values 
of ratings of overall care, 1 to 5). This method is well suited for analyzing ordinal values with a 
nonnormal distribution. 
Significant process of care measures associated with overall satisfaction included nonacute 
triage status, number of treatments in the ED, and 6 specific patient reported problems. These 
were help not received wheri needed, poor explanation of causes of problem, not told about 
potential wait time, not told when to resume normal activities, poor explanation of test results, 
and not told when to return to the ED Increasing the number of treatments in the ED raised 
satisfaction, whereas presence of the other significant process of care measures decreased 
satisfaction. Significant patient characteristics include age and black race. Older patients 
tended to be more satisfied, whereas black patients had lower ratings of overall care. These 
process of care measures and patient characteristics were significantly associated with 
satisfaction at a predetermined threshold of P less than .01, 
Significant predictors of patient willingness to return were identified by logistic regression.
Logistic regression estimates the effect of independent variables on the probability that 
patients are willing to return for care. The model adjusted for the effects of patient 
characteristics, and it identified 5 patient-reported problems as significantly correlated with 
willingness to return (Table 5). 
Table 5. Logistic regression model for willingness to return. 
Variable OR OR 95% 01 P Value 
Chief complaint of hand laceration' 0.396 0.220-0.713 .002 
Baseline physical function score 1.007 1.001-1.014 .0189 
Presence of hypertension 1.607 0.959-2.695 .0719 
Female 0.713 0.475-1.070 .1021 
Presence of other, not specifically listed illness 1.808 0.868-3.767 .1137 
Specific patient-reported probiems 
Poor expianation of potentiai causes of probiem 0.328 0.217-0.495 <.0001 
Unable to leave a message for family 0.391 0.226-0.677 .0008 
Not told about potential wait time 0.561 0.381-0.825 .0033 
Poor expianation of test results 0.541 0.347-0.846 .007 
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Help not received when needed^ 0.537 0.340-0.846 .0074 
Not told about danger signs 0.588 0.371-0.932 .0238 
Not told when to resume normal activity 0.586 0.368-0.932 .0241 
Nofollow-up appointment made 0.696 0.421-1.148 .1558 
Likelihood ratio test for model:^=177.761;P<.0001. Hosmer-Lemeshow goodness-of-fit
 
statistic=9.1849; P=.3269.
 
Bold-face Items indicate significance atP<.01.
 
"Reference group:chief complaint of abdominal pain.
 
■•■Bootstrapped P=.0255. 
These included poor explanation of causes of problem, unable to leave a message for family, 
not told about potential wait time, poor explanation of test results, and help not received when 
needed. Patients with a chief complaint of hand laceration were found to be less satisfied than 
the reference group of patients with abdominal pain. 
In a separate logistic regression model of willingness to return controlling for patient
characteristics, ratings of overall care were found to be highly significant, with an OR of 2.601, 
95% Cl for odds ratio of 2.292 to 2.951, and P value less than .0001. 
The results of bootstrapping validation procedure are listed in the footnotes of Tables 4n and 5. 
Only variables whose P value increased above .01 after the bootstrap procedures are noted. 
The results suggest a high degree of internal validity for the; models of satisfaction and 
willingness to return. None of the models were found to have unduly influential data points on 
residual analysis. 
The performance of study site EDs in process of care measures important for satisfaction and 
willingness to return is presented in Table 6. 
Table 6. Hospital performance on predictors of satisfaction and willingness to 
return. 
Process of Care Frequency (%) 
Help not received when needed 11.5 
Poor explanation of potential causes of problem 20.8 
Not told about potential wait time 41.4 
33.8Not told when to resume normal activity 
22.9Poor explanation of test results 
19.4Not told when to return to ED 
19.3Unable to leave a message for family 
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study sites were perceived by patients to have failed in theSe aspects ofcommunication and
 
education in 6.9% to 41.4% of all visits.
 
Discussion
 
We identified discrete process ofcare measures that signifijcantiy affect patient satisfaction and
 
wiiiingness to return with emergency care.This research differs from prior ED satisfaction
 
studies because ofthe focus on specific problemswith care,the large sample size, high
 
response rate ofthe survey,and the use ofappropriate statistical methodology for analyzing
 
ratings ofoverall care and willingness to return. To our kno\livledge, we are also the first to
 
study the determinants of willingness to return and the reiationship between patient satisfaction
 
and wiiiingness to return in the ED setting.
 
Ourfindings suggesta conceptual model for understanding patients'subjective evaluations of
 
emergency care.We identified modifiable patient-reported problems that demonstrate the
 
importance of patient communication to satisfaction and wiiiingness to return. Other process of
 
care measures associated with satisfaction suggestthe key role of patient expectations and
 
the need for appropriate ED managementofthose expectations. Finally, interfacility
 
comparisons mustaccountfor differences in patient characteristics significantly associated ^
 
with satisfaction. I
 
Patient satisfaction and wiiiingness to return are subjective jevaluations thatdepend on many
 
factors, pur analysisfocused on patient-reported problemsjand other specific process
 
measures rather than ratings of various aspects ofcare for2reasons. First, ratings can be
 
biased by an "acquiescence response" in which survey respondents tend to agree with every
 
item. This phenomenon has been documented in prior studies and falsely inflates the
 
importance of ratings variables to satisfaction.
 
Second, patient ratings combine and obscure the effects of|important, discrete elements of
 
care. Although our data suggest that ratings ofoverall care jare highly correlated with ratings of
 
courtesy, discharge instructions, completeness ofcare, waif time, and explanations(analysis
 
notshown),these findingsdo not give specific guidance foh quality Improvement efforts. For
 
example,ratings of"staff courtesy and helpfulness" may combine patient experiences with
 
physicians, nurses,and administrative workers into a singiq variable, and this measure
 
provides only vague guidance for action. In contrast, patient-reported problems provide
 
information on specific aspects ofcare.Thus, patient reports about receiving help when
 
needed or receiving clear explanations oftest results describe discrete elements of"staff
 
courtesy and helpfulness," and they provide targeted guidaiiice for quality improvement efforts.
 
Our findingssuggestthat patieht communication and education are critical to satisfaction and
 
wiiiingness to return. For satisfaction with ED care,we identified6 patient-reported problems
 
as significant determinants. Alt are specific and modifiable components of patient
 
communication and education,and these were perceived nbt to have been performed properly
 
in 12% to41% of patient visits. Thesefindings suggestthatithe study sites could Improve their
 
performance in these processes to increase satisfaction, j
 
Patient communication is also important in patients' wiiiingnpss to return. Five patient-reported
 
problems Were identified as determinants of wiiiingness to return, and 4ofthose problems are
 
also significantly associated with patient satisfaction. These5 process measures were
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perceived not to have been performed properly in 12% to41% of patient visits. Not
 
surprisingly, ratings ofoverall care werefound to be a powerful predictor of patients'
 
willingness to return.
 
Other process ofcare measures suggest that managementof patient expectations is
 
fundamental to satisfaction. Patients with a nonacute triage status were less satisfied than
 
acute triage patients. This may be due to perceptions by nonacute patients that they are
 
receiving a lower level of attention from the ED staffcompared with acute patients. This finding
 
is consistent with a prior study that suggests dissatisfaction:increases as patients'triage
 
statuses are changed from immediate to urgent to nonurgent.^ In addition, more treatments in
 
the ED were associated with greater satisfaction. Patients rnay have limited ability to assess
 
the technical quality of care,and multiple treatments may create the impression that complete
 
care is being provided.
 
Furthermore,the data suggest that the actual waittime to be seen by a physician and total
 
length ofstay in the ED are not significant predictors of patient satisfaction. Managing the
 
perception of m'aiting time, by communicating an expected wait time to patients,seems to be
 
more importantfor satisfaction than the actual wait time. This conclusion is corroborated by
 
studies that have found perceptions of waittime to be a stronger predictor of patient
 
satisfaction than actual wait time.
 
Finally, the finding that young and black patients are less satisfied with care is consistent with
 
research in the outpatient and hospital settings. Although these patient characteristics are not
 
modifiable,they are important to consider when comparing satisfaction among EDs with
 
different patient populations, especially as ED satisfaction is increasingly used as a quality
 
indicator. These results suggest that EDs need to continue their efforts to provide culturally
 
competentcare. In addition, the reasons for the lower satisfaction ofthese groups are poorly
 
understood and suggestthe need for further investigation. ■ 
This study has several limitations. The5study sites were urban,teaching hospital EDs in the
 
same city, and 4ofthe sites were Level I trauma centers. The proportion of acutely ill patients
 
in the study population may be higher than for nonurban EDs. In addition, mostofthe
 
respondents werefrom the same metropolitan region,and they may not be representative of
 
patients in other parts ofthe country.
 
The inclusion criteria consisted of6common chiefcomplaints that were selected as a
 
representative sample of problems seen in the ED.Although satisfaction was not influenced by
 
the studied chief complaints, it is possible that patients with other presenting symptoms may
 
have different characteristics than the reported Study group.
 
Patients who refused to complete the study were more likely to be uninsured or have a chief
 
complaint of head trauma. Although the overall response rate for the survey was high,the
 
differences among respondents and nonrespondents may have biased the findings. This
 
limitation is important given the relatively high proportion of uninsured and head trauma
 
patients seen in EDs.
 
Finally, the focus on patient-reported problems rather than ratings raises the potential for
 
omitted variable bias. This analysis examines patient-reported problems previously studied in
 
hospital settings and considered important in the ED.However,aspects ofcare crucial for
 
patient satisfaction may not have been studied by the survey. Omissions would positively bias
 
the importance ofthe patient-reported problems that were Studied.
 
128
 
  
 
 
In summary,ED improvement efforts mustfocus on improving patient Communication and
 
managing patient expectations. Patients have limited ability;tojudge the technical quality of
 
care. Furthermore, amenitiessuch asfood, parking,and cleanliness are viewed by patients as
 
distinctfrom quality of care,-- and our data suggestthat ratings ofenvironmentalcuessuch as
 
cleanliness of waiting and examination rooms are not critical for satisfaction (analysis not
 
shown). Rather, it is the interactions with health care staffthatform the basis of patients'
 
subjective evaluations, and we identified components ofthefpatient-physician relationship that
 
were critical to satisfaction and willingness to return. i
 
The finding that patients perceived that these basic interactipns were often missing suggests
 
that quality improvement efforts must be systems-based. Breakdowns in patient
 
communication are inevitable in EDsthat rely solely on the individual efforts of busy physicians
 
and nurses,who are distracted by a constant stream of patient demands,telephone calls,
 
documentation requirements,and other administrative tasks:. The process ofcare must be
 
redesigned to minimize distractions to the patient-physician relationship, allowing time for
 
caregivers to communicate with the patient. Systems that bqild patient communication,
 
expectation setting, and education into the process ofcare qre most likely to improve
 
satisfaction and willingness to return with emergency care. ,
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Abstract
 
[Josiah Macy,Jr, Foundation;The role ofemergency medicine in the future ofAmerican
 
medical care. Ann Emerg Med February 1995;25:23bT233.]|
 
No reprints availablefrom the author. ; ;
 
the conference was held in Williamsburg, Virginia,from ApHl 17to April 20,1994,to examine
 
thefuture ofthe medicarspecialty ofemergency rnedicine.the conference waschaired by L
 
thompson Bowles,MD,PhD. i
 
During the past30 years,emergency care ofseriously ill atjd injured patients has becorhe an
 
essential componentofthe US health care system. Mostofthis care is provided in the
 
emergency departments of acute care hospitals in conjunction with community-based
 
emergency medical services. Within the current health care system,EDs are the only
 
institutional providers mandated by federal law to treat anyone who presents for care.
 
Asemergency care has dramatically saved greater numbers of patients whose lives are at
 
risk, the demand for these services has escalated. EDsare the first responders in a society
 
that has been increasingly concerned about violence and addiction to drugs and in which
 
large-scale disasters seem to be more common.In addition, EDs have become principal
 
providers of primary health care to the poor, homeless, unemployed,substance abusers,
 
prisoners, and all others who have no regular source of health care.
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Providing these services has produced severe overcrowding and serious financial losses for
 
EDs,and,although EDs are widely available, they vary considerably in quality and accessibiiity
 
from region,to region and, in many cases,from neighborhooid to neighborhood.
 
In recent decades,as emergency care has become more sipphisticated and complex,the new
 
medical specialty ofemergency medicine hasemerged. It has established standards of
 
competence for physicians who specialize in treating acutely ill and injured patients and has
 
developed and enforced standards for programs that educate emergency medicine specialists.
 
In 1979,emergency medicine was officially recognized as the 23rd,and now second youngest,

medical'speciaity. Currently, there are 16,000 members of ttie American College ofEmergency
 
Physicians,and 10,500 physicians are certified by the American Board of Emergency Medicine
 
asemergency medicine speciaiists. In addition, approximately 2,200 physicians are being
 
educated in the 101 accredited emergency medicine residericy programs,and each year,
 
these programs graduate about800 physicians who are eligible to be certified as specialists.
 
Ironically, as the specialty ofemergency medicine advances!both academically and clinically, it
 
is confronted by issues thatthreaten its future.The role ofthe specialty in health care is poorly
 
understood,and plans for health care reform have neglected emergency care.The boundaries
 
and scopeof practice ofthe specialty are broad and are congested by other specialties.
 
Emergency medicine has failed to develop an agenda for research,and the specialty has
 
received less academic recognition than mostother medicaljspeciaities—emergency medicine
 
specialists have a very limited role in the general education of physicians,especially during
 
medical school,and during the graduate medical education of other generaiist physicians.
 
In response to this crisis, and atthe request ofthe Society ofAcademic Emergency Medicine,
 
the Josiah Macy,Jr, Foundation appointed a planning comrrjittee to organize a conference that
 
would examine the future ofthe rnedicai speciaity ofemergehcy medicine.The committee was
 
chaired by L Thompson Bowles, MD,PhD and consisted ofIRaymond J Baxter, PhD;Lewis
 
Goldfrank, MD;Louis J Ling, MD;and L Gregory Pawlson, MD.The conference focused on the
 
specialty's role in clinicai service, medical education, and medical research.The conference
 
broughttogether 38 experienced and influential leadersfrom government, public health care
 
advocacy groups and other medical specialties, as well as leiaders from the medical specialty
 
ofemergency medicine and from other nonphysician professions that provide emergency care.
 
Thefoundation commissioned the following five papers, which served as majorfocal points for
 
discussion—History of Emergency Medicine, Peter Rosen,MD;What Is Clinical Emergency
 
Medicine? Arthur L Kellermann, MD,MPH;The Emergency Departmentas Safety Netfor Non-

Emergent Care,Ron J Anderson, MD;Education in Emergehcy Medicine, Glenn C Hamilton,
 
MD;The Future of Emergency Medicine Research,Gabor D!Keien, MD,and Charles G Brown,
 
: MD- j
 
These papers,together with a summary ofthe proceedings ofthe conference, will be
 
published and distributed in March 1995 by the Josiah Macy; Jr, Foundation, New York,New
 
■ York. ■ . j . . 
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The following recommendations,endorsed by 32ofthe participants, represent the Planning
 
Committee's summary of general discussions at the conference.
 
1.The United States Public Heaith Service,in its next"Statement of Public Health
 
Objectivesfor the Nation,"should specify,as a new goal,thataccess to high-quality
 
emergency medical care should be available for ail persons who need such care.At
 
present, high-quality emergency medical care is not universally available to the US public.
 
Furthermore,the lack ofsuch care is not adequately addressed in the current US Public Health
 
Service statement ofthe nation's health care goals.
 
Access is particularly lacking in many rural areas, but acceptable quality emergency care may
 
be absent as well in many urban and suburban areas.
 
2.Federal,state,and local governmental organizations^ including the Councilon
 
Graduate Medical Education(COGME),should ensure thatthe number of residency
 
positions in emergency medicine is not reduced as planning for heaith care reform
 
proceeds.Emergency physicians are critically important medical specialists whom many
 
consider to be in shortsupply at the present time. In many communities,emergency
 
physicians not only provide emergency care but also are the only providers of much primary
 
care to patients for whom access to generalist physicians is difficult or impossible.
 
Because the demand for emergency physicians will be greatly affected by health care reform,
 
the work force needs ofthe specialty are difficult to predict. Therefore there should be no
 
arbitrary change and, in particular, no reduction in the current number of residency positions in
 
emergency medicine unless the impact ofsuch change has been studied and justified within a
 
reformed health care system.
 
3.The Society ofAcademic Emergency Medicine(SAEiVI),the American College of
 
Emergency Physicians(ACER),and the Joint Commission on Accreditation of
 
Healthcare Organizations(JCAHO)should reyise the classification of EDs.This
 
classification should reflectthe level ofcare available for emergency patients and
 
indicate whetherthe facilities are adequate and whether appropriately qualified and
 
credentiaied emergency physicians are available 24 hours a day.In addition,this
 
classification of EDsshould establish minimum qualifications for physicians,nurses,
 
and other heaith professionals who provide services in EDs,with special attention to
 
the qualifications of"moonlighters." Currently, the United States has an inadequate system
 
of classifying EDs.Asa result, it is impossible for the public to know what level ofcare an ED
 
is capable of providing. In the interest of both protecting and informing the public, a
 
classification system for EDsshould be developed that is comparable to the one that classifies
 
each hospital-based trauma center on the basis ofthe level of sophistication ofcare it
 
provides.
 
Such a classification ofEDsshould particularly reflect the qqalifications of physicians who staff
 
each ED.The presence of physicians in EDs who are neither adequately nor appropriately
 
educated is not conducive to high-quality emergency care. Yet, many EDs continue to be
 
staffed with physicians in specialties other than emergency medicine or with residents in
 
training or with physicians who have as little as 1 year of graduate medical education.The
 
classification of EDs mustespecially address the qualifications of moonlighting physicians,
 
most of whom provide no emergency care in their primary positions and work additional hours
 
part-time in EDs without specialty training in emergency medicine. In addition, many
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moonlighters lack education and adequate experience in any aspect of primary health care.
 
The classification system should serve asa challenge and a guide to EDsas they work to
 
improve their facilities and services. Because EDs in rural areas may not be staffed with
 
emergency medicine specialists, these EDscannot be expected to conform to a high-level
 
classification. Neverthelesss, physicians practicing in these settings must be trained to provide
 
the highest level ofcare possible and should meetstandards set by the specialty.
 
Rural communities should be assisted in developing rapid transportation and communication
 
systems that provide links between their EDs and academic health centers and other high-

level emergency care providers to ensure expedited professional consultations, patient
 
referrals, and continuing professional education.
 
4.State medical licensing boards,the National Board of Medical Examiners,the Liaison
 
Committee on Medical Education(LOME),and medicalschool deans and faculties must
 
ensure that every medical student has acquired the apf^ropriate knowledge and skills to
 
care for emergency patients.This education must be provided through educational
 
experiencessupervised by appropriately qualified emergency physicians.Contrary to
 
the public's expectations,few US medical schools adequately educate students in the
 
fundamentals ofemergency care and life support. Fewer than 20% ofUS medical schools
 
have required courses in emergency medicine in their curricula.
 
To correct this deficiency,the medical licensing boards ofeach state should require applicants
 
for medical licensure to have had specific training in emergency care during medical school.
 
Also,the United States Medical Licensing Examination should specifically test students'
 
competence in this subject.
 
Although faculty membersfrom many different medical specialties may contribute to instruction
 
in emergency medical care, physicians certified in emergency medicine are best qualified to be
 
teachers ofemergency care. In addition, specialists in emergency medicine can contribute
 
importantly to other subjects in the medical school curriculum and should be active participants
 
on curriculum committees.
 
Medical students,as part oftheir education,should learn aboutthe clinical and economic
 
constraints ofcare in EDs.They should also understand the ethics ofemergency care and the
 
responsibility EDs bear as a"safety net oflast resort"for individuals who have no other source
 
of health care.
 
5.The deans and faculty of all LCME-accredlted medicalschools,with the assistance of
 
the Association ofAmerican Medicai Coiieges and the Association ofAcademic Health
 
Centers,should establish in theirschoois appropriateiy staffed and supported
 
aicademic departments ofemergency medicine. Recentsurveysshow thatfewer than 50%
 
ofUS medical schools have academic departments or autonomous divisions ofemergency
 
medicine. By creating academic departments ofemergency medicine, medical schools can
 
best establish and implement high standards for educational programs in emergency care,and
 
strengthen collaborative professional relationships necessary for research and for high quality
 
clinical services In emergency care. Departments ofemergency medicine must be large
 
enough and receive adequate support to develop and nurture faculty role models and mentors.
 
The Residency Review Committee for Emergency Medicine should reevaluate its requirements
 
for establishing training programs.These requirements now seriously constrain some medical
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schoolsfrom developing new departments with residency training programs. Additional training
 
programs and residency positions in emergency medicine should be especially encouraged at
 
medical schools that are establishing new academic departments.
 
Faculty and trainees in emergency medicine must be responsible for enhancing their level of
 
scholarship to gain academic recognition and to warrant designation as an academic
 
department.
 
6.ACER and SAEM should quickly convene a conference to develop an agendafor
 
research in emergency medicine and to define strategic optionsfor implementing that
 
agenda.The discipline ofemergency medicine currently lacks a broadly accepted and defined
 
research agenda. This deficiency impedes its continued development as a clinical field and its
 
fulfillment asan academic medical specialty. Emergency medicine offers a broad spectrum of
 
research opportunities—in basic medical sciences and in health services research.To explore
 
opportunities for collaborative research,the proposed conference should include
 
representatives of other health professions organizations.
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Abstra
 
Study objectives:To determine how emergency physicians and nurses spend their time on
 
emergency department activities.
 
Methods:An observatibnal tirrie-arid-hibtiori study was performed ata 36-bed ED with annual
 
census of84,000 in a central city teaching hospital sponsoring an emergency medicine
 
residency program. Participants were emergency medicine faculty physicians,second-and
 
third-yearemergency medicine resident physicians,and emergency nurses.A sihgle
 
investigator followed individual health care providers for 180-minute periods and recorded time
 
spenton various activities, type and number of activities, and distance walked. Activities were
 
categorized as direct patient care(eg, history and physical examination), indirect patient care
 
(eg,charting), or non-patientcare(eg, break time): :
 
Results:On average,subjects spent32% oftheir time oh direct patient Care,47% on indirect
 
patient care,and 21%on non-patient care. Faculty physicians, residents,and emergency
 
nurses differed in the time spenton these three categories of activities. Although the overall
 
time spenton direct patientcare activities was not significantly different, emergency nurses
 
14.0
 
spent more of their time(2.2%)prpvidihg comfort measures(a subcategory of direct patient
 
care)than did faculty physicians(.05%)or reisident physicians(.63%). Emergency nurses
 
spent38.9% oftheir time performing indirect care, whereas faculty physicians spent51.3%
 
and resident physicians 53.7%. Resident physicians spent more time charting than did faculty
 
physicians or emergency nurses(21.4%, 11.9%,and 6!9%,respectively). Emergency nurses
 
spant more time on personal activities than did physicians,and faculty physicians walked less
 
than either emergency nurses or resident physicians.
 
Gonclusion: Emergency physicians and nurses spent almost half oftheir time on indirect
 
patient care. Physicians spent significantly more time on indirect patient care activities and
 
significantly less time on personal activities than did nurses.^
 
[Holiingsworth JC,Ghisholm CD,Giles BK,Cordell WH,Nelson OR:How do physicians and
 
nurses spend their time in the emergency department?/Ann Eraergr Mecf January 1998:31:87­
91.]"- . .
 
The goals of health care managers, policy makers,and workers include improving efficiency
 
and productivity, reducing waste, redistributing resources,and decreasing costs. Van de Leuv
 
wrote,"The ultimate goal ofthe emergency department director, or anyone On the staff ofthe
 
emergency departmentfor that matter,should be to attain maximum efficiency."" Hendrickson
 
and Kovher ernphasized that"in an era of nurse shortage, it is important to maximize the time
 
nurses spend on patient care and minimize the time spenton tasks thatdo not require
 
professional nursing expertise."­
Achieving these goals depends in part on understanding the type oftasks health care workers
 
perform and the amountoftime they spend accomplishing them. For example, in one study it
 
wasfound that"some 31%ofthe average healthcare worker's time was wasted through
 
paperwork, rework,duplicate work or inappropriate work."- How health care workers spend
 
their working time is of interest not only to managers and policymakers but to health services
 
researchers. Finkler et al- noted that studies requiring such information rangefrom evaluations
 
ofthe use of physical therapy personnel time,through work measurernentsfor nursing
 
services,to Hsiao's work on developrnentofa relative-value scale for physician services.
 
Mamlin and Baker wrote,"In spite ofthe growing interest in health planning and new health
 
care delivery systems,very little refinernent ofmeasurementtechnique has been published ,
 
describing methodologies for measuring such fundamental parameters of clinic operation as
 
patienttemporal movementand physician activity."- Almosta quarter century later, thesame
 
could be said ofemergency medicine,a field in which few work measurementor task analysis
 
studies have been conducted to better dqfine the work environment.
 
We conducted a time-and-motion Study to determine how emergency physicians and nurses
 
spend their time in the ED.Thenumberand types of activities performed by subjects and the ,
 
time spent on these activities were evaluated,and the distances walked by subjects while On
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clinical duty was measured.
 
Materials and Methods
 
The study was conducted from June 14to July 23,1993, In a 36-bed ED with an annual
 
census of84,000 in a central city teaching hospital. The hospital sponsors an emergency
 
medicine residency program(postgraduate years 1 through 3). Atthe time ofthe study,faculty
 
physicians worked 8-hour shifts, resident physicians 9-hour shifts, and emergency nurses 11­
or 12-hour shifts. For 15 hours ofthe day,the solejob ofone faculty physician (the staffing
 
faculty physician)wasto oversee patient care given by residents and students and to answer
 
incoming calls concerning patient transfer and referrals. The other faculty members on duty
 
provided primary patient care and often had a nurse or studentextender to assist in patient
 
care activities.
 
A single investigator(JCH)"shadowed"emergency faculty physicians, resident physicians,
 
and registered nurses for 180-minute study periods. Only one provider was studied during
 
each observation period. Nurses in the triage area, who had no direct patient care activities,
 
and in the critical care area,where nursing tasks may be divided into scribing and providing
 
direct patient care, were excluded from the study. First-year residents and medical students
 
were not observed because their tasks were not believed to be representative of typical
 
providers. Because the staffing faculty physician's responsibilities entailed limited provision of
 
direct patient care activities, these shifts were excluded from observation. Atthe study
 
institution, emergency nurses have a scheduled 45- to 60-rninute time period set aside for
 
meals. Nurses whose break time would have fallen during the observation period were not
 
included as subjects. To minimize the Hawthorne effect, the investigator stood in the corner of
 
the patient care room or at a distance ofat least5feetfrom the subject in non-patientcare
 
areas and held a clipboard that obscured the view ofthe stopwatch and data sheet. The
 
investigator did not initiate conversation with the subject during the study period. He recorded
 
the start time and end time as well as the nature ofeach activity on the data collection form.
 
Participation in the study was voluntary, and verbal consent was obtained.The investigator
 
informed the subjects thata time-and-motion study was being conducted to determine how
 
they spent their time during a clinical shift. Data regarding individual subjects were kept both
 
anonymous and confidential. The project was approved by the Methodist Hospital institutional
 
review board.
 
The investigator wore a pedometer calibrated to his stride and measured the distance walked
 
as he followed the subjects during the 180-minute observation periods. This method was
 
chosen rather than having each study subject wear a pedometer,which would have required
 
individual calibration.
 
Observation periods included a convenience sample of all physician and nursing shifts except
 
for the period between 3and 8am and included both weekday and weekend shifts.
 
Measurements included time spent completing tasks, number oftasks completed, distance
 
walked,and time spent walking. After data collection, the subjects'activities were divided into
 
three main categories: direct patient care, indirect patient care,and personal activities(Table).
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 Table. Minutes spent on activities(mean±SD).
 
Faculty Resident Emergency 
Activity Physicians Physicians Nurses 
Direct patient care 58.13(21.41) 58.87(16.22) 55.90(13.60) 
Talking to patients 34.73(18.40) 37.14(9.96) 20.3(6.51) 
Examining patients 13.31 (5.10) 11.11 (5.54) 7.81 (6.57) 
Performing procedures 9.99(11.74) 10.24(9.23) 16.10(8.18) 
Comforting patients .09(.20) .05(.19) . 4.01 (4.05) 
Transporting patients .00(.00) .32(1.12) .85(1.81) 
Assisting with procedures NA NA 7.10(8.90) 
Indirect patient care 92.42(25.98) 96.69(14.39) 70.02(10.58) 
Charting 29.36(11.12) 38.64(11.84) 12.48(4.20) 
Telephone calls(patient care) 9.46(9.00) 7.34(4.96) 5.87(5.50) 
Talking with physicians 4.45(4.09) 8.25(2.96) 3.42(2.30) 
Talking with nurses,EMTs 7.17(3.37) 3.79(3.02) 6.72(4.30) 
Talking with ancillary staff 1.07(2.06) 1.67(1.53) 2.06(2.80) 
Talking with patient's family .43(.97) 1.07(1.67) .69(1.69) 
Teaching residents, students 11.35(8.85) .00 NA 
Staffing cases with faculty NA 3.02(2.69) NA 
Research .00 .08(.28) NA 
Getting supplies,cleaning up .72(.85) 1.30(1.33) 4.23(2.59) 
Signing up for patients 2.95(2.39) 1.82(2.48) .13(.32) 
Other paperwork 2.18(3.05) 2.15(3.63) 1.59(3.47) 
Preparing for procedures .87(.97) .63(1.51) .60(1.06) 
Washing hands 1.22(1.37) .37(.49) 1.52(1.00) 
Walking 14.08(8.21) 19.99(6.05) 7.14(4.89) 
Preparing medications NA NA 4.32(3.38) 
Processing lab specimens NA NA 2.65(2.56) 
Cleaning,stocking rooms NA NA 5.61 (4.67) 
Acquiring and interpreting test 7.13(9.13) 6.41 (3.31) 1.00(1.53) 
results 
Personal activities 29.45(31.97) 24.43(22.64) 54.07(20.56) 
Personal time 25.75(30.61) 21.39(21.03) 53.25(20.75) 
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Waiting 3.70(4.27) 3.05(2.47) .83(.93)
 
NA,activity not appiicable to this staff position.
 
The statistical analysis ofthe study focused on determining whetherfaculty physicians,
 
resident physicians,and emergency nurses differed in the various measures oftheir shift
 
activity. The MANOVA statistic, Wilk's, was used to determine whether the vector ofthe three
 
main categories oftime(direct patient care, indirect patient care,and personal activities)
 
differed among the three types ofemergency personnel. Similarly, Wilk's was used to
 
determine whetherdifferences existed when vectors with all applicable subcategories within a
 
main category were used. For example,all subcategories within direct patient care that all
 
three personnel types could perform were included as a vector. If MANOVA indicated
 
significance, univariate ANOVA and Scheff^'s multiple range tests were used to determine
 
significant means within the vector and the groups that differed significantly. In addition,
 
ANOVA and Scheff6's test were used to determine whether the three types ofcare providers
 
differed significantly in the number of activities performed and the distance walked. F-tests
 
were used to compare levels of variability ofthe subjects'time spenton activities. All summary
 
statistics are reported as mean±SD.
 
Results
 
Thirty-nine ED care providers were observed;10faculty physicians,12 resident physicians,
 
and 17emergency nurses. AH ofthe faculty physicians were men;their mean age was
 
42.7±7.1 years,and their mean full-time ED experience was 15.6±6.3 years. Ofthe resident
 
physicians observed, 11 were men,and 1 wasa woman;their mean age was 28.3±1.5 years.
 
Eight were second-year residents and four were third-year residents. Ofthe emergency
 
nurses, 16 were worrien and 1 wasa man;their mean age was 31.0±9.9 years,and their mean
 
full-time ED experience was 10.2±9.9 years.
 
Subjects spenta mean of57.4±17.8 minutes(32%)ofthe 180-minute observation period on
 
direct patient care,84.0±20:6 minutes(47%)on indirect patient care,and 38.6±27.6 minutes
 
(21%)on personal activitiesp(Table). Overall,faculty physicians, residents, and emergency
 
nurses differed significantly in time spenton each ofthese three categories of activities
 
(P=.Q06, MANOVA).there were no significant differences among the three categories of
 
providers in the amountoftime spent in direct patient care(P=.88,ANOVA).However,the time
 
spenton the vector ofsubcategories ofdirect patient care did differ among the three positions
 
(P=.0005, MANOVA).Therefore,the three types ofcare providers spent approximately the
 
same amount oftime on direct patient care,aithough the activities thatthey performed during
 
that time differed. For example,significant differences existed in the amountoftime spent
 
assessing or teaching patients(P^.0006,ANOVA).Emergency nurses spent less time
 
assessing or teaching patients than either faculty or resident physicians, who did not differ
 
significantly from one another(Scheffe's test). Although little time wasspent on comfort
 
measures(a subcategory of direct patient care)by all care provider^, differences did exist
 
among,groups(P=.0003,ANOVA).Emergency nurses spent significantly more time on comfort
 
measures(eg, raising the head ofthe bed, providing a pillow, getting a glass of water)than
 
either faculty or resident physicians, who did not differ significantly from one another(Scheffe's
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test). No other subcategories were significantly different.
 
The three categories of providers differed significantly in the amountoftime spent in indirect
 
patient care(P=.0002,ANOVA)o(Table). Emergency nurses spent less time performing
 
indirect patient care activities than either the resident or faculty physicians, who did not differ
 
significantly from one another(Scheffe's test). Within subcategories of indirect patient care,
 
differences existed in the amountoftime spent charting(P=.0001,ANOVA). Residentand
 
faculty physicians spent more time charting than did emergency nurses(Scheffe's test).
 
Significant differences also existed in the amount oftime spent conferring with physicians
 
(P=.0006,ANOVA). Resident physicians spent more time conferring with other physicians than
 
either faculty physicians or emergency nurses(Scheffe's test). Nurses spent more time than
 
physicians gathering supplies(P=.0001),and physicians spent more time reading and
 
acquiring laboratory results(P=,005). Finally, differences also existed in the amountoftime
 
spent washing their hands(P=.01,ANOVA),with resident physicians spending less time
 
washing their hands than either emergency nurses or faculty physicians, who did not differ
 
significantly from one another(Scheffe's test).
 
Faculty physicians were more variable in the amountoftime spentperforming indirect patient
 
care activities than either resident physicians(P=.001, F-test)or emergency nurses(P=.048,
 
F-test). Therefore, the amountoftime performing indirect patient care activities was less
 
predictable for faculty physicians than for the other positions. No other differences in variability
 
were detected.
 
Significant differences existed among the subject groups in the amount oftime spentin non-

patient care(P=.005,ANOVA)□(Table). Emergency nurses spent significantly more time in 
non-patient care activities than either faculty or resident physicians, who did not differ 
significantly (Scheffe's test). Within the non-patient care, differences existed among the 
groups of providers in the amount of time spent in personal activities (P=.002, ANOVA).
Emergency nurses spent more time in personal activities than either faculty or resident 
physicians, who did not differ significantly from one another (Scheffe's test). Differences also 
existed among the providers in the time spent waiting (P=.02, ANOVA). Emergency nurses 
spent significantly less time waiting than faculty physicians (Scheffe's test). 
Differences existed among the categories of providers in the number of activities completed 
during the 180-minute observation period (P=.004, ANOVA). Emergency nurses completed 
more activities (mean, 199.5±23.4) than either faculty (mean, 99.1±22.6) or resident physicians 
(mean, 94.1±10.7). The latter two groups did not differ significantly (Scheffe's test). 
Differences also existed among the subject groups in walking distance (P=.03, ANOVA). 
Faculty physicians walked shorter distances during the 180-minute observation period (mean, 
.9+.4 miles) than either resident physicians (mean, 1.5±.5 miles) or emergency nurses (mean, 
1.4±.5 miles). The latter two groups did not differ significantly (Scheffe's test). Distances 
walked extrapolated to the entire shift were 2.4 miles for faculty (8-hour shifts), 4.5 miles for 
residents (9 hours), and 5.6 miles for nurses (12 hours). 
Discussion 
Our time-and-motlon study demonstrated that emergency physicians and nurses spent almost 
half of their time on indirect patient care activities. Physicians spent more time on indirect 
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patient care activities than nurses. Whether this difference resulted primarily from the
 
difference in charting time orfrom other factors is unknown. Emergency nurses spent more
 
time on personal activities than did physicians. One possible explanation for this findings is
 
that nurses in our ED work 12-hour shifts(compared with 8to9 hours for physicians)and may
 
need to"pace"themselves. Emergency nurses and resident physicians walked farther than
 
faculty physicians. This finding could be interpreted thatfaculty physicians are either more
 
torpid or that they are more efficient. It could also be attributed to the use of physician
 
extenders who performed some ofthe"leg work"for the faculty physicians.
 
Although the time spent by patients in an ED has been studied, work measurement or task
 
analysis studies ofemergency physicians and nurses are rare. Jouriles et al® found that faculty
 
and resident physicians in their teaching hospital ED spent31% oftheir time on care at the
 
bedside,34% on nonbedside patient care,11%on charting,and 24% on non-patient care
 
activities.
 
Other health care environments have been studied. McDonald and Dzwonczyk- conducted a
 
time-and-motion study of anesthetists during 32 surgical procedures and found that
 
approximately 17% of their time wasspent in direct contact with patients. The remaining 83%
 
wasspent on indirect patient and non-patient activities(defined differently than in our study).
 
Mamlin and;Baker-conducted a combined time-and-motion and work-sampling study in a
 
general medicine clinic and found that physicians spent37.8% of their time charting,5.3%
 
consulting,55.2% with patients, and 1.7% on miscellaneous activities.
 
We employed a time-and-motion observational methodology wherein an observer recorded
 
exactly how much time was devoted to each task. Because it requires one-on-one observation,
 
it is more labor intensive than work sampling, another observational technique.- Time-and­
motion studies are considered more accurate than self-reporting techniques.
 
The results of our study must be interpreted in the light ofseveral limitations and sources of
 
potential error. First, the study was partially conducted during July, the first month ofthe
 
academic year, when resident work schedules in the ED are atypical ofthe remainder ofthe
 
year owing to the month-long orientation process for first-year residents. Second, nurses in the
 
triage and critical care areas ofthe department were not studied. Third, although oursample
 
included all days ofthe week and all shifts exceptfor a 5-hour period between 3:00 and 8:00
 
AM,our sample may not have been truly representative. Methodsfor obtaining randomized
 
work-sampling periods for EDs have notto our knowledge been described. Fourth,we did not
 
measure activities that could direct attention awayfrom the patient, such astelephone
 
interruptions or several people talking simultaneously to the subject. Fifth,"a major risk in any
 
monitoring system is that its very presence mightchange the activity patterns ofthe observed
 
events."- As described in the Methods section, we undertook several measures to minimize
 
the influence of having an investigator observe subjects' activities(Hawthorne effect). Sixth,
 
several features idiosyncratic to our ED may influence the generalizability of ourfindings. For
 
15 hours a day,faculty physicians have divided responsibilities, one providing primary patient
 
care and the others directly supervising students and residents. The patient care faculty
 
physician often had the help of a nurse or student extender. However,our results were
 
strikingly similar to those found by Jouriles et al^ in another teaching hospital ED.Seventh,
 
midway through the study period,a portable phone system became available for use by faculty
 
physicians. This may have lessened the time and walking distance required to answer phone
 
calls. The use ofthe portable phone Was variable and could not be analyzed independently. Its
 
use also may have resulted in an underestimation of total activities performed by faculty
 
physicians. Finally, we are unaware of a generally accepted methodology for categorizing work
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tasks in the ED environment. Therefore we have explicitiy listed our categorization to guide
 
other researchers who may wish to repeat this study in their own work place.
 
We recommend thatfurther studies be conducted in both teaching and nonteaching institutions
 
to better characterize the ED work environment.Such studies can be important in improving
 
work conditions,enhancing productivity, promoting career longevity, implementing strategies
 
for change,and measuring the impact of new systems technologies or management policies.
 
Wethank the emergency physicians and nurses at the Emergency Medicine and Trauma
 
Center, Methodist Hospital of Indiana,for participating in this study; and Bruce D Janiak, MD,
 
and Debra Mauk of Tlie Toledo Hospitalfor sharing the methodology and results oftheir
 
unpublished ED time-and-motion study.
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study objective: Emergency medicine has progressed significantly since its initial recognition
 
as a medical specialty. Relatively little factual information is known, however, regarding who or
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how many physicians practice emergency medicine.The purpose ofthis study is to determine
 
the total number of physicians practicing clinical emergency medicine during a specified
 
period, to describe certain characteristics ofthose individuals, and to estimate the total number
 
offull-time equivalents(PTEs),as well as the total number of individuals needed to staffthose
 
PTEs.,
 
Methods: Data were gathered from a survey ofa random sample of2,062 hospitals drawn
 
from a population of5,220 hospitals reported by the American Hospital Association as having,
 
or potentially having,an emergency department.The survey instrument addressed items such
 
as descriptive data on the institution, enumeration of physicians in the ED,as wellas the total
 
number working during the period June 1, 1997,through June 14,1997. Demographic data on
 
the individuals were also collected.
 
Results:A total of942 hospitals responded(a45.7% return!rate). These hospitals reported a
 
total of5,872 physicians were working during the specified period,or an average of7.48
 
persons scheduled per institution. The physicians were scheduled for a total of297,062 hours.
 
The average standard for PTE was40 clinical hours per wefek. This equates to 3,713 PTEs of
 
4.96 PTEs per institution. The ratio of persons to PTEs was 1.51:1. With regard to
 
demographics,83% ofthe physicians were men and 81% were white. Their average age was
 
42years Asto professional credentials,58% were emergency medicine-residency trained
 
and 53% were board certified in emergency medicine;46% were certified by the American
 
Board of Emergency Medicine.
 
Conclusion:Given thatthere are 4,945 hospitals with EDs and given that the data indicate
 
there are 4.96 PTEs per ED,the total nurnber ofPTEs is projected to be 24,548(standard
 
error=437) Given furtherthat the dataindicate a physician/PTE ratio of 1.51:1,we conclude
 
thatthere are 36,990 persons(standard error-683)needed to staffthose PTEs.When
 
adjusted for persons working at more than one ED,that number is reduced to 32,026.
 
[Moorhead JO,Gallery ME,Mannle T,Chaney WC,Conrad LC,Dalsey WC,Herman S,
 
Hockberger RS,McDonald SO,Packard DC,Rapp MT,Rorrie CC Jr,SchafermeyerRW,
 
Schulman R,Whitehead DC,Hirschkorn C,Hogah P:A study ofthe workforce in emergency
 
medicine. Ann Emerg/Wed May 1998;31:595-607.]
 
ntroducti
iiiis
 
The perennially rising cost of providing health care to the citizens ofthis country continues to
 
receive the attention of policymakers. Reducing the number of physicians is recognized as but
 
one meansto reduce health care costs.- In this context, asking how many emergency
 
physicians are needed to appropriately staff emergency departments becomesan important
 
question for policymakers, health care professionals, patients, and the public at large.To date,
 
no clear answers have been provided.-­
Kaufman and English® define a need asa statement of difference between what is and what
 
should be.To conducta proper assessmentof workforce needs,one mustfirst begin with a
 
description ofwhatcurrently exists. Although estirnates have been made aboutthe current
 
status ofthe workforce in emergency medicine,these estimates have beien based on untested
 
assumptions.
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The purpose ofthis study,then, is to empirically describe the current clinical workforce in
 
emergency medicine.The key descriptive questions addressed in this study include;
 
1. Whatis the number ofemergency medicine full-time equivalent(FTE)positions used in
 
hospital EDsfor clinical practice?
 
2. How many physicians are used to fill this demand?
 
3 How much ofthe demand is filled by physicians who are residency trained and/or board
 
certified in emergency medicine?
 
4.Whataresome key personal and professional characteristics ofemergency physicians?
 
5. What is the distribution ofemergency physicians across types of hospitals?
 
6.To what extentare physician assistants and nurse practitioners employed in EDs?
 
MATERIALS AND METHODS
 
To address the questions posed,we designed a prospective descriptive observational study
 
using a written survey mailed to the medical directors ofa random sample of EDs.The survey
 
was conducted ofEDs drawn from a representative sample of all hospitals with EDsidentified
 
in the 1995 American Hospital Association(AHA)database.The American College of
 
Emergency Physicians(ACEP)contracted With the Lewin Group,a nationally recognized
 
research firm with extensive experience in workforce studies, to assist in the statistical design,
 
instrument development,instrument pilot tdst, and application ofthe study. Westat Inc, a
 
private employee-owned research firm, was used to send the survey to the sample,conduct
 
follow-ups, and tabulate the returns.
 
Population and Sample
 
The AHA data file was used to identify the number of hospitals in the United States in 1995.
 
This file contained approximately 6,500 hospitals.Eighty-three percent(5,404)ofthe hospitals
 
responded to the AHA questionnaire. Ofthese,4,531 reported having an ED.It was possible
 
that nonrespohding hospitals might also have EDs.To avoid sampling error, nonresponding
 
hospitals wereincluded in the sample,after steps were taken to eliminate those with a high
 
probability of not having an ED.The population for thef study consisted of5,220 hospitals and
 
was arrived at asfollows:
 
1.4,531 hospitals reporting having an ED on the AHA questionnaire minus33 hospitals
 
selected to field-test the instrument used fdrthis study,as well as7 pretestcases(for a yield
 
of4,49iy V"-/;.::
 
2.1,107 nonresponding hospitals less the 378 hospitals thatwere either(a)subsequently
 
identified by us as not having an ED,of(b)designated in the American Hospital Association
 
file as primarily psychiatric or admitting a majority oftheir patients for alcoholism or other-

substance abuse treatment(for a yield of729).
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Twelve strata wereformed by cross-classifying the hospitals by ownership type(federal
 
government, nonfederal government, not-for-profit, for-profit)and teaching status(academic
 
medical center, other teaching, nonteaching). Before sampling, hospitals were sorted by
 
location (urban,suburban, rural)and by a number of hospital beds within each stratum. An
 
equal probability sample of2,062 hospitals was drawn from the population using systemic
 
sampling in each stratum. A systematic sample involves taking every Wh hospital on the list for
 
each stratum. To determine which ofthe first kelement is chosen,a numberfrom 1 to n
 
(where n equals the number of hospitals within the strata)is randomly selected.
 
Survey Design
 
The survey of EDswas designed to elicit information from each ED medical director. The
 
survey items included:
 
1. Confirmation/update of basic descriptive data ofthe institution such as name,address,
 
telephone number,ownership or control structure(eg, public, private), and teaching status(eg,
 
academic medical center, other teaching, nonteaching)
 
2. Operating and classification characteristics of the ED,such as Joint Commission on
 
Accreditation of Healthcare Organizations(JCAHO)designation, operating hours,and types of
 
services provided
 
3. An enumeration of all physician staff working in the ED during the 2-week period of June 1,
 
1997,through June 14,1997
 
4. The total hours worked by each individual physician in the ED for that specified period
 
5. Basic demographic information for each physician identified, including age,gender,
 
ethnicity, as well as professional characteristics such as specialization, board certification
 
status, and residency training
 
6. Other staffing characteristics, including whether emergency medicine facilities are staffed by
 
employees or independent contractors and whether these facilities employ physician
 
assistants(PAs)or nurse practitioners(NPs)in their EDs.
 
The survey instrument was developed and reviewed by members ofa technical advisory group
 
(TAG)drawn from ACEP's membership and staff and representativesfrom the Lewin Group.
 
The questionnaire, instructions, and definitions were pretested for clarity, accuracy,and
 
comprehensiveness by members ofthe TAG.The draft instrument wasthen pilot-tested with a
 
sample of33 hospitals drawn from hospitals that reported having an ED in the 1995AHA file.
 
To ensure that hospitals with different types of ownership,teaching status, and geographic
 
location were included in the pilot, the population was stratified on these variables before
 
sampling.A sample of hospitals was selected with equal probabilities within each stratum.
 
The draft questionnaire was mailed to the ED medical director for each sample hospital with a
 
2-week deadline.A second mailing with a 2-week deadline wassentto nonrespondents.
 
Those not meeting the second deadline received reminder calls. A response rate of42% was
 
achieved by the end ofthe pilot test.
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The goal ofthe pilot wasto test the survey instrument and data collection procedures on a
 
range of hospitals to detect problems that might occur in the full-scale survey. In addition to the
 
data questions in the instrument, questions for evaluating the iristrument itself were also
 
included. These questions addressed such issues as the length oftime required to complete
 
the instrument,the clarity ofthe instructions, as well as the clarity ofthe questions and
 
response categories. On the basis ofthe pilot results, we learned that the 2-week deadline was
 
inadequate to collect and fill out the information requested.The main study allowed for a 3­
week response time.The pilot study confirmed that the methodology,instrument,and
 
instructions were sound and required only minor changesfor the main study.
 
The revised and final form ofthe questionnaire was mailed on May 23,1997,to 2,062 EDs
 
along with a prepaid return envelope and a cover letter explaining the purpose ofthe study. If
 
the hospital no longer provided care in an ED setting,the institution was asked to indicate this
 
information and return the survey.
 
An incentive package was developed for use in the main study to maximize the response rate.
 
A discountcoupon entitling the respondentto a 15% discounton a publication purchased from
 
the College was enclosed in the initial survey mailing. Moreover, all respondents who returned
 
the questionnaire by the first-round deadline were eligible for a drawing to win one offive free
 
airline tickets to any destination in the continental United States.
 
Those hospitals not responding within a 3-week period were sent another packet requesting
 
their participation. The cover letter explained that this packet wasa duplicate and that the
 
projectteam had not yet received a response to the original mailing. Reminder calls were
 
made to those hospitals not responding to the second mailing within the 2-week period. A third
 
mailing wassent to those hospitals requesting a questionnaire during the reminder call.
 
Tabular responses(ie, numberand percent)were computed for each question;The
 
significance ofthe differences in estimates presented in the discussion section were measured
 
with a t ratio. The critical value of fwasset atthe.05 level ofsignificance. Standard errors of
 
estimates were also computed.
 
RESULTS
 
Sample Response Rates
 
A total of942questionnaires were returned from hospitalsfrom all 50states,the District of
 
Columbia,and Puerto Rico. The overall response rate was45.7%.Table 1 shows, by strata,
 
the nurnber of hospitals in the population,the sample,and the respondents.
 
Table 1.Population,sample,and respondents.
 
Population Sample Respondents Response Rate
 
Overall 5,220 2,062 942 46%
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No.(%) No.(%) No.(%) No.(%)
 
Control status
 
Government,federal 271(5) 107(5) 48(5) 45
 
Government,other 1,312(25) 518(25) 200(21) 39
 
Private, not-for-profit 2,913(56) 1,151(56) 571 (61) 50
 
Private,for-profit 724(14) 285(14) 123(13) 43 
Teaching status 
Academic medical center 108(2) 43(2) 25(3) 58 
Other teaching institution 1,180(23) 465(23) 233(25) 50 
Nonteaching institution 3,932(75) 1,554(75) 684(72) 44
 
Location
 
Urban 2,733(53) 1,093(54) 528(56) 48
 
Suburban 1,072(22) 423(21) 188(20) 44
 
Rural 1,301(25) 514(25) 220(24) 43
 
Note: percent based on column totals.
 
Ofthose responding,694(74%)were private hospitals,575(61%)were nonprofit, and 248
 
(26%)were public facilities. Responses rates were highestfor academic medical centers
 
(58%)and lowestfor nonfederal government hospitals(39%).A screening question on the
 
survey identified that55 of942 hospitals responding did not provide emergency care. These
 
55 hospitals were excluded from any subsequent analysis, resulting in an adjusted total of887.
 
Hospital Demographics
 
The overwhelming majority ofthe responding hospitals 933(99%)reported that their EDs
 
operated 24 hours a day;810(86%)ofthe hospitals reported that physicians staffed the
 
department during all hours of operation.
 
Among the 131(14%)ofthe hospitals where physicians were not always present,the following
 
was noted; nearly all(96%)were covered by on-call physicians,72% were located in rural
 
areas,and 96% were nonteaching institutions.
 
The average number of ED visits for responding hospitals was 21,667 with a total of 18.7
 
million visits for all responders. Table 2displays ED visit volume across selected hospital
 
characteristics.
 
Table 2.ED visits in 1996.
 
Average Average No.of %ofED Visits Average No.of %ofinpatient
 
No.of ED Visits Resulting in inpatient Admissions
 
ED Visist Resulting in inpatient Admissionsto to Critical
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Inpatient Admissions Critical Care Care Units
 
Admissions Units
 
Overall 21,667 3,788 16.2 976 20.2
 
Control status
 
Government, 25,502 1,701 5.8 412 21.2
 
federal
 
Government, 16,284 2,598 14.8 634 19.9
 
other
 
Private, not- 24,112 4,368 16.8 1,113 19.5
 
for-profit
 
Private,for- 16,893 3,362 18.8 1,084 25.5
 
profit
 
Teaching status
 
Academic 45,690 10,116 21.2 2,763 15.9
 
medical
 
center
 
Other 30,001 5,350 17.3 1,291 18.8
 
teaching
 
institution
 
Nonteaching 17,774 2,929 15.0 806 21.8
 
institution
 
Location
 
Urban 28,455 5,111 15.8 1,368 20.1
 
Suburban 13,499 1,975 12.8 431 16.3
 
Rural 10,481 1,476 12.1 333 18.5
 
Overall 16% ofED patients were admitted for inpatient care. These inpatient admission
 
percentages ranged from a low of6% atfederal government institutions(eg, Veterans
 
Administration hospitals, military hospitals)to a high of21% at academic medical centers.
 
Critical care beds were needed for20% ofthe inpatient admissions. Critical care admissions
 
varied across hospital characteristics with the highest percentages reported by for-profit
 
hospitals(26%), nonteaching facilities(22%),and hospitals located in urban areas(20%).
 
When asked aboutchanges in ED visits from 1995 to 1996,388(47%)ofthe hospitals
 
reported an increase in 1996,301(37%)reported a decrease for thatsame year,and 136
 
(16%)reported no change.
 
ED Physician o*:ar-lr;v
 
We collected data on three independent variablesfrom which estimates of ED staffing for the
 
sample and the population asa whole could be made.These three variables were asfollows:
 
(1)the number of individual physicians used by an ED to staff its expected patient workload for
 
a 2-week period,(2)the total number of hours scheduled to be worked by each individual
 
physician in the ED,and(3)the standard number of hours per week that the hospital considers
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to be full-time for an individual physician. Table3 provides a summary ofthe survey results for
 
the ED staffina.
 
Table 3.ED physician staffing: PTEs and physician count.
 
Physician Labor Force Characteristics
 
Total no. of physicians scheduled 5,872
 
Average no. of physicians scheduled per institution(n=785) 7.48
 
Total no. of clinical hours schedules(2 weeks) 297,062
 
Survey Literature
 
Definition of 1 PTE 40 hours/week 35 hours/week
 
PTE clinical hours/2 weeks 80 70
 
No.ofPTE 3,713 4,244
 
No. ofPTE per institution(n=748) 4.96 5.67
 
Physician/PTE ratio 1.51 1.32
 
Ofthe 942 hospitals completing surveys,785 provided data on ED staffing and 748 provided
 
data on the physicians staffing their respective EDs.The results indicate that responding
 
hospitals scheduled a total of5,872 individual physicians.These physicians worked a total of
 
297,062 clinical hours providing patient care in the ED during the 2-week period of June 1,
 
1997,through June 14, 1997.The average number of physicians per hospital was 7.48.The
 
average standard for PTE was40 clinical hours per week. Using that figure, the average
 
hospital ED has4.96 PTEs and requires 7.5 individual physicians to keep these positions filled
 
over time. Thusthe physician/PTE ratio is 1.51:1.
 
Table4 provides the ED staffing results by type of hospital.
 
Table 4.ED physician staffing: PTEs and physician count by selected
 
variables.
 
Average No. Total No.
 
of of 
Physicians Clinical No. No.of 
Total No.of per Hours in of PTEs per Physician/PTE 
Physicians Institution 2weeks PTEs Institution Ratio 
Control status 
Government, 235 8.1 12,102 151 5.2 1.56 
federal(n=29) 
Government, 1,102 6.8 54,417 643 4.2 1.62 
other(n=163) 
Private, not- 3,963 8.0 201,849 2,523 5.3 1.51 
for-profit 
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(n=497)
 
Private,for- 572 6.0 31,694 396 4.3 
 1.40
 
profit(n=96)
 
Teaching status
 
Academic 276 12.0 11,270 141 6.1 
 2.00
 
medical
 
center(n=23)
 
Other 1,774 9.1 92,998 1,162 6.1 1.49
 
teaching
 
institution
 
(n=194)
 
Nonteaching 3,822 6.7 192,794 2,410 4.5 1.49
 
institution
 
(n=568)
 
Location
 
Urban 4,035 8.7 208,877 2,630 5.8 1.50
 
(n=465)
 
Suburban 935 6.0 46,538 582 3.9 1.54
 
(n=155)
 
Rural(n=165) 884 5.4 41,289 516 3.5 1.54
 
Table5 presents the demographic profile ofthe 5,872 individual physicians identified by the
 
survey as working in EDs of responding hospitals during the period covered by the survey,
 
Table 5.ED physicians:demographics.
 
Gender Ethnicity 
Male Mean White Black Native Aslan/Paclfic Other 
No. Female Age No. No. Hispanic American Islander No. No. 
(%) (%) (yr) (%) (%) No.(%) No.(%) (%) (%) 
Overall 4,758 944 42 4,635 316 125(2) 25(0) 294(5) 301 
(n=5,702) (83) (17) (81) (6) (6) 
Control status
 
Government, 171 944 40 169 6(3) 6(3) 2(1) 18(8) 24
 
federal (80) (17) (75) (11)
 
(n=215)
 
Government, 897 44(20) 42 857 94 27(2) 0(0) 55(5) 57
 
other (83) (79) (9) (5)
 
(n=1,078)
 
Private, not- 3,189 181 43 3,145 195 69(2) 17(1) 198(5) 197
 
for-profit (83) (17) (82) (5) (5)
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(n=3,842)
 
Private,for- 501 66(12) 42 464 21 23(4) 6(1) 23(4) 23
 
profit(n=567) (88) (83) (4) 	 ^ (4)
 
Teaching status
 
Academic 199 67(25) 39 243 15 3(1) 0(0) 9(4) 4(1)
 
medical (75) 	 (89) (5)
 
center
 
(n=2666)
 
Other 1,391 341 43 1,371 109 49(3) 2(0) 94(5) 91
 
teaching (80) (20) (80) (6) 	 (5)
 
institution
 
(n=1,732)
 
Nonteaching 3,168 536 41 3,021 192 73(2) 23(1) 191 (5) 206
 
institution (86) (14) (82) (5) (6)
 
(n=3,704)
 
Location
 
Urban 3,184 721 36 3,227 222 91(2) 15(0) 109(6) 186
 
(n=3,905) (82) (18) (82) (6) (5)
 
Suburban 790 117 39 708 70 18(2) 3(0) 37(4) 43
 
(n=907) (87) (13) (81) (8) (5)
 
Rural 770 182 40 690 24 8(1) 7(1) 53(6) 72
 
(n=952) (88) (12) (81) (3) (8)
 
Note:Percent based on row totals.
 
Overall, emergency physicians were predominantly white(81%)and male(83%).Their
 
average age was42 years.This table also reveals thatthe highest percentage offemale
 
emergency physicians were practicing in academic medical centers. Public facilities(federal
 
and nonfederal)employed the highest percentage of noncaucasian physicians and,on
 
average, younger emergency physicians practiced in urban hospitals.
 
Table6summarizes the medical training ofemergency physicians in this sample.
 
Table 6.ED physicians: basic medical training.
 
Degree
 
MD No. DO No. 	US Medical School Other Medical
 
No.(%) School No.("/
 
Overall(n=5,830) 5,127 703(12) 5,055(87) 742(13)
 
(88)
 
Control status
 
Government,federal 218(93) 16(7) 190(81) 44(19)
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(n=234)
 
Government,other 970(88) 129(12) 960(88) 135(12)
 
(n=1,099)
 
Private, not-for-profit 3,450 476(12) 3,402(87) 494(13)
 
(n=571) (88)
 
Private,for-profit(n=571) 489(86) 82(14) 503(88) 68(12)
 
Teaching status
 
Academic medical center 269(97) 7(3) 270(99) 4(1)
 
(n=276)
 
Other teaching institution 1,550 219(12) 1,501 (86) 251(14)
 
(n=1,769) (88)
 
Nonteaching institution 3,308 477(13) 3,284(87) 487(13)
 
(n=3,785) (87)
 
Location
 
Urban(n=4,009) 3,587 422(11) 3,543(88) 466(12)
 
(89)
 
Suburban(n=929) 790(85) 139(15) 776(87) 117(13)
 
Rural(n=874) 733(84) 141 (16) 725(83) 152(17)
 
Note:Percent based on row totals.
 
The vast majority(5,127 or88%)were MDsand graduates of US medical schools(5,055 or
 
87%).The percentage of DOs practicing in EDs ranged from a low of3%for academic medical
 
centers to a high of16%for hospitals located in rural areas.The highest percentage(19%)of
 
non-US-trained physicians were practicing in federal government hospitals and the lowest
 
percentage were practicing at academic medical centers(1%).
 
Hospitals were also asked to provide data on the professional qualifications of physicians
 
practicing in their EDs(see Table 7).
 
Table 7.ED physicians: qualifications.
 
EM 
Qualifications Level ofEM Training Certification Type 
Non- EM- Board-
EM­ EM- Residency- Certified, Certified 
Trained Trained Trained, Not and 
or or Not EM­ Residency- Residency- ABEM BCEM 
Certified Certified Certified Trained Trained No. No. AOBEM 
No.(%) No.(%) No.(%) No.(%) No.(%) (%) (%) No.(%) 
Overali 2,424 3,280 217(4) 1,193(21) 1,878(33) 2,715 149 219(4) 
(n=5,712) (42) (58) (48) (3) 
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Control status
 
Government, 130 87(40) 14(6) 13(6) 60(28) 71 0(0) 2(3)
 
federal(n- (60) (97)
 
217)
 
Government, 591 487 47(4) 175(16) 265(25) 408 34(7) 36(8)
 
other (55) (45) (85)
 
(n=1,078)
 
Private, not- 1,441 2,430 147(4) 878(23) 1,405(36) 1,998 93(4) 18(1)
 
tor-profit (37) (63) (95)
 
(n=546)
 
Teaching status262(48)
 
Academic 41(15) 235 15(5) 42(15) 178(64) 217 0(0) 3(1)
 
medical (85) (99)
 
center
 
(n=276)
 
Other 570 1,168 76(4) 407(23) 685(39) 970 39(3) 84(8)
 
teaching (33) (67) (89)
 
institution
 
(n=;i,738)
 
Nontaachirig 1,813 1,285 126(4) 744(24) 1,015(33) 1,528 110 132(7)
 
institution (49) (51) (87) (6)
 
(n=3,098)
 
Location
 
Urban 1,191 2,759 1T7(4) 953(24) 1,629(41) 2,312 87(3) 178(7)
 
(n=3,950) (30) (70) : (90)
 
Suburban 610 298 9(1) 140(15) 149(16) 258 30 20(6)
 
(n=908) (67) (33) (84) (10)
 
Rural 607 229 30(4) 100(12) 99(12) 144 32 21(11)
 
(n=836) (72) (28) (73) (16)
 
The maioritv(58%)of physicians working in EDs were trained and/or certified in emergency
 
medicine. Also a,majority(54%)were board certified in emergency medicine;48% were
 
certified by the American Board of Emergency Medicine(Figure 1).
 
Flg.1.Qualifications ofemergency physicians.
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Emergency medicine-trained and/or-certified physicians were least likely to work in suburban
 
or rural locations. Academic medical centers had the largest percentage of physicians with
 
emergency medicine training and/or certification staffing their EDs—65% ofacademic
 
physicians were both emergency medicine- board certified and residency-trained. The highest
 
percentages of non-emergency medicine-trained and/or-certified physicians werefound
 
staffing EDs in rural locations and federal facilities. Table8 provides data on nonemergency
 
medical training received by emergency medicine-trained physicians.
 
Table 8. EM-trained and/or certified physicians: additional specialty
 
qualifications.
 
Residency-Trained and/or Certified in the Following
 
Specialties
 
No Additional
 
Internal Family General Other Specialty
 
Medicine Pediatrics Practice Surgery Anesthesia No. Qualifications
 
No.(%) No.(%) No.(%) No.(%) No.(%) (%) No.(%) 
Overall 
(n=3,288) 
474(14) 63(2) 295(9) 103(3) 6(0) 71(2) 2,276(69) 
Controlstatus 
Government, 3(3) 
federal 
(n=87) 
0(0) 4(5) 3(3) 0(0) 3(3) 74(85) 
Government, 87(18) 
other 
(n=487) 
3(1) 42(9) 13(3) 1(0) 18(4) 323(66) 
Private, not-
for-profit 
(n=2,430) 
343(14) 58(2) 209(9) 76(3) 5(0) 43(2) 1,696(70) 
Private,for- 41(14) 2(1) 40(14) 11(4) 0(0) 7(2) 183(64) 
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profit 
(n=284) 
Teaching status 
Academic 
medical 
33(14) 3(1) 4(2) 1 (0) 0(0) 17(7) 177(75) 
center 
(n=235) 
Other 
teaching 
(n=1,168) 
210(18) 23(2) 72(6) 38(3) 3(0) 32(3) 790(68) 
Nonteaching 229(12) 39(2) 
(n=1,885) 
221 (12) 61 (3) 5(0) 24(1) 1,306(69) 
Location 
Urban 
(n=2,759) 
419(15) 54(2) 202(7) 86(3) 8(0) 61(2) 1,929(70) 
Suburban 
(n=298) 
87(12) 8(3) 54(18) 8(3) 0(0) 5(2) 136(46) 
Rural 
(n=229) 
18(8) 3(1) 39(17) 9(4) 0(0) 5(2) 155(68) 
This table reveals that31% ofthese physicians are also trained and/or certified in other
 
specialties, internal medicine(14%)and family practice(9%)were the predominant specialties
 
for these groups(Figure 2).
 
Fig.2. Emergency medicine-trained and/or­
certified physicians: additional specialty
 
qualifications.
 
Click on Image to view full size
 
Table9 highlights the specialty qualifications for the42% ofthe emergency physicians who are
 
not trained or certified in emergency medicine.
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Tabled. Non-EM-trained and/or certified physicians: additional specialty
 
qualifications.
 
Residency-Trained and/or Certified in the Following
 
Specialties
 
No Additional
 
internal Family General Other Specialty
 
Medicine Pediatrics Practice Surgery Anesthesia No. Qualifications
 
No.(%) No.(%) No.(%) No.(%) No.(%) (%) No.(%) 
Overall 667(28) 87(4) 771 (32) 177(7) 27(2) 78(5) 617(25) 
(n=2,424) 
Control 
status 
Government, 64(49) 2(2) 15(12) 3(2) 0(0) 10(8) 36(28) 
federal 
(n=130) 
Government, 122(20) 7(1) 157(27) 44(7) 9(2) 30(5) 222(37) 
other 
(n=591) 
Private, not- 412(29) 73(5) 505(35) 107(7) 12(1) 31 (2) 301(21) 
for-profit -
(n=l,441) 
Private,for- 69(26) 5(2) 94(36) 23(9) 6(2) 7(3) 58(22) 
profit 
(n=262) 
Teaching status 
Academic 20(49) 13(32) 1 (2) 2(5) 0(0) 0(0) 5(12) 
medical 
center 
(n=41) 
Other 232(41) 42(7) 129(23) 42(7) 5(1) 15(3) 105(18) 
teaching 
(n=570) 
Nonteaching 415(23) 30(2) 745(41) 133(7) 23(1) 53(3) 806(44) 
(n=l,813) 
Location 
Urban 421(35) 72(6) 356(30) 86(7) 8(1) 26(2) 222(19)
 
(n=1,191)
 
Suburban 128(21) 5(1) 249(41) 49(8) 9(1) 21(3) 149(24)
 
(n=610)
 
Rural 116(19) 11 (2) 259(43) 43(7) 11 (2) 21(3) 146(24)
 
(n=607)
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The overwhelming majority ofthese physicians(75%)were also residency trained and/or
 
board certified in another specialty. Family practice(32%)and internal medicine(28%)were
 
the dominantspecialties for those physicians not trained in emergency medicine(Figure 3).
 
Fig.3. Non-emergency medicine-trained and/or­
certified physicians; additional specialty
 
qualifications.
 
Click on Image to view full size
 
Additional Responsibilities of Emergency Physicians
 
Respondents were also asked to indicate, on average,the number of hours per week full-time
 
physicians spend on the following:(1)nonscheduled clinical hours,(2)hours on call as backup
 
in the ED,and(3)hours on administrative work,teaching,or research.As Table 10 reveals,
 
full-time physicians spent on average 3.6 hours on nonscheduled clinical duties, an additional
 
13.9 hours providing on-call backup to the ED;and 6.1 hours on administrative work,teaching,
 
or research.
 
Table 10.Average number of hours spent by full-time physicians on
 
additional duties.
 
Average Number of Weekly Hours Spent by Physicians on:
 
Nonscheduled On-Call Administrative Work, 
Clinical Duties Backup to ED Teaching,or Research 
Overall(n=812) 3.6 13.9 6.1 
Control status 
Government,federal 4.9 13.4 9.7 
(h=34) 
Government,other 3.7 15.1 5.5 
(n=158) 
Private, not-for-profit 3.6 13.2 6.2 
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(n=521) 
Private,for-profit 
(n=104) 
3.0 
Teaching status 
Academic medical 
center(n=23) 
5.5 
Other teaching 
institution(n=218) 
4.5 
Nonteaching 
institution(n=576) 
3.3 
Location 
Urban(n=498) 3.2 
Suburban(n=164) 3.4 
Rural(n=150) 4.0 
17.2
 
7.4
 
7.0
 
16.9
 
9.0
 
13.3
 
17.9
 
5.4
 
15.5
 
7.6
 
5.1
 
7.9
 
6.7
 
4.5
 
This table also demonstrates that physicians in private,: nonteaching,and rural institutions
 
spend,on average,the greatest amountofweekly hours on call. Moreover, physicians in
 
federal public hospitals, academic medical centers,and urban institutions spend the greatest
 
number of weekly nonclinical hours on administrative work,teaching,or research.The
 
teaching responsibilities of physicians generally are consistent with the medical education
 
roles ofthe hospitals they serve.The majority of respondents reported that their institution did
 
not train residents(69%), medical students(63%), nurse practitioner students(81%),or
 
physician assistantstudents(75%).ED medical directors were asked to indicate whether the
 
physicians about whom they were giving information worked at another institution. Asseen
 
from Table 11, physicians worked at other institutions in a variety of capacities.
 
Table 11.ED physicians working at other institutions, by respondent
 
hospital.
 
No.of Physicians Working at Other Institutions
 
EM-Trained/Certified Physicians Non-EM-Trained/Certified
 
(n=1031) Physicians(n=867)
 
Respondent in ED In Non-ED in ED in Non-ED 
Hospital Capacities Capacities Capacities Capacities 
(by Type) No.(%) No.(%) No.(%) No.{%) 
Overall 933(90) 98(10) 486(56) 381(44) 
Control status 
Government, 34(94) 2(6) 10(36) 18(64) 
federal 
Government,other 144(93) 11 (7) 119(52) 110(48) 
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Private, not-for­ 647(89) 71(11) 270(56) 209(44) 
profit 
Private,for-profit 108(89) 14(11) 87(66) 45(34) 
Teaching status 
Academic medical 49(94) 3(6) 6(75) 2(25) 
center 
Other teaching 295(87) 44(13) 85(52) 80(48) 
institution 
Nonteaching 589(92) 51(8) 395(66) 299(34) 
institution 
Location
 
Urban 756(91) 78(9) 238(59) 166(41)
 
Suburban 80(90) 9(10) 110(50) 111(50)
 
Rural 57(85) 10(15) 131(56) 102(44)
 
Nearly all(90%)of residency-trained and/or certified physicians worked in another ED,
 
whereas 381(44%)ofthe non-emergency medicine-trained and/or-certified physicians
 
worked in non-ED capacities.
 
ED Physician Sfeitfing Arrangements
 
Hospitals reported a variety ofarrangementsfor staffing their EDs.Approximately half of all
 
hospitals staff their ED with physician employees(44%),and nearly halfstaff their department
 
with physicians who are independent contractors(49%).Afew hospitals staff with both
 
independent contractors and employees(6%).We asked medicaldirectors to indicate for
 
whom the emergency physicians worked. Forty percent reported that physicians worked for
 
the physician group,23% worked directly for the hospital, and 24% worked for the contract
 
holder.
 
Resident Staffing,
 
Only 19% ofthe hospitals(172)report training residents(ofany specialty)in their ED.On
 
average one PTEfor a resident constitutes approximately 42 hours per week.
 
ED Nonphyslcian Staffing . ' ■ ' ■ 
The use of PAs, NPs,of both to supplement physician staffing in the ED was reported by47%
 
ofthe responding hospitals. Two hundred fifty-four hospitals used PAs(29%),another 108
 
(12%)used NPs,and 52(6%)used both PAs and NPs.
 
DISCUSSIO
 
The survey results provide a description ofwho is practicing clinical emergency medicine(ie,
 
the characteristics ofthat population)and the number of physicians practicing in participating
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hospitals. One ofthe purposes ofthe study was to project estimates for the population of ali
 
EDs, based on the sample. In particular, we wished to estimate the number ofPTEsthat are
 
currently being staffed in the population ofEDsas a whole,and to estimate the total number of
 
physicians used to staffthose positions.
 
The purpose ofsampling is generally to make inferences aboutthe population. Relatively
 
modestsample sizes can typically be used to make relatively precise estimates of population
 
characteristics." In this study,we received complete responsesfrom 785 hospitals that have
 
EDs.This represents about12% ofthe total number of hospitals In the population and about
 
16% ofthe total number that have EDs. Because hospitals are the unit of analysis,we are able
 
to estimate the number ofPTE emergency physician positions that exist in the departments,as
 
well as the number of physicians used by hospitals to staffthe PTE positions. We cannot
 
directly estimate the number ofindividual physicians who practice in EDs because,as has
 
been discussed, many physicians work in more than one ED.By making additional
 
assumptions, however, regarding the number of different EDs at which a typical physician
 
practices, we can make an inference regarding the number of individual physicians practicing
 
in EDs.
 
Before discussing projections, it is important to cpnsider issues related tb our response rate.
 
Whenever a 100% return rate in a survey is not achieved,the potential for bias must be
 
explored. In the present study,we achieved a response rate of45.7%.A return rate between
 
40% and 50% has long been considered a respectable return In survey research.­
Nonetheless,we mustexplore to whatdegree respondents might differfrom nonrespondents
 
on variables related to the dependent variables. We stratified our data on variables we
 
believed were related to PTEs and the number of physicians staffing them.The data reported
 
in Table In demonstrate a remarkable similarity among the population,the sample,and the
 
respondents on those variables. Moreover,when wecompare respondents with
 
nonrespondents on these same stratification variables, wesee no significant differences. It is
 
possible that the groups do differ on variables not included in the study.
 
To arrive at our estimates,we computed the average PTEsfor a hospital ED,as well as the
 
number of individual emergency physicians per hospital for the sample responding to the
 
survey.These data provide an estimate ofthe average per hospital PTEfor the population of
 
all EDs.Wethen estimated the total PTEs and individual physicians that fill those positions for
 
the entire population by multiplying the sample average PTE by the total number of hospitals
 
with EDs in the population. We refer to this as the self-weighted estimate because the weight
 
given to each hospital stratum, defined by control status, teaching status and location, is the
 
number of respondents to the survey.
 
We tested an alternate method in which the population weights were used to calculate the total
 
number ofPTEs and total number of individual physicians employed to fill those positions in
 
the population. With this method,the hospital average for both PTE positions and the number
 
of physicians hired to fill those PTEs is calculated at the cell or stratum level, using the sample.
 
Por example,we would calculate the averagePTEs of hospitals that are private, for-profit,
 
nonteaching hospitals in rural areas.We would calculate these PTEsfor the cells defined by
 
the strata(control status,teaching status,and location).Then,we would estimate the number
 
for the population by multiplying each cell number ofEDs with those characteristics in the
 
population.Wefound no significant differences(atthe.05 level of probability) in these two
 
methods for arriving at our estimates.The t ratio ofthe difference was less than 1.96.
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Estimates ofthe total number ofPTEs in the EDs and the number of physicians used to fill
 
those positions are shown in Table 12.
 
Table 12.Physicians practicing in EDs: population estimates.
 
Estimates
 
Self-Weighted No. Popuiation-Weighted No. 
(SB) (SB) 
No. of ED 4,945 4,945 
PTE physicians("spaces") 24,548(437)* 23,376(404)* 
Individual physician("faces") 
Maximum number 36,990(683)* 35,543(579)* 
Unduplicated number 32,020 30,773 
"Face/space" ratios 
ED perspective(using maximum no.) 1.51 1.52 
EM workforce perspective(using 1.30 1.31 
unduplicated no.) 
Numbers in parentheses indicate the standard errors, except when designated by an
 
asterisk.
 
*Standard error of estimate.
 
The self-weighted estimate ofPTEs across all EDs is 24,548(with a standard error of437).
 
The estimate for the number of physicians hired to fill those PTEs is 36,990(with a standard
 
error of683). This estimate is, in a sense,the upper-bound estimate ofthe total number of
 
individual physicians who practice in EDs. It would be the estimate of individuals only If each
 
physician practices in only one department. Because many physicians practice in more than
 
one ED,it overstates the total number of Individual physicians.To estimate the number of
 
unique or unduplicated physicians in EDs,we made the following assumptions, based on the
 
reported data:
 
• 44% of physicians work at more than onejob
 
• Ofthis44%,61%work at another ED
 
• Therefore, approximately 26.8% of physicians work in at leasttwo EDs
 
• We assumed thatthose who work in at least two EDs work in exactly two EDs
 
• Therefore,these physicians(26.8%)were counted exactly twice.
 
On the basis ofthese assumptions,we estimate thatthere are about32,026 individual
 
physicians practicing in EDs. Using our estimate of the unduplicated number of individual
 
physicians practicing in the EDs,we estimate a revised physician/PTE ratio for the emergency
 
medicine workforce of 1.3:1.
 
These estimates are also based on an PTE position equaling40 hours.Some observers
 
maintain that what constitutes an PTE in the ED cannot be estimated because it depends on
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whatother activities each physician is engaged. Both the AHA and the literature on physician
 
workforce issues use 35 to 36 hours per week as the basis for PTEs.Wefind no empirical
 
supportfor these numbers;they appear to be a result of convention. Because our data indicate
 
that the mostfrequent standard is40 hours for an PTE,we used thatas the basis ofour
 
estimate.
 
Our projections ofemergency medicine PTEs,as well as projections ofthe number of
 
physicians filling them,is restricted to clinical practice in a hospital setting. Clearly, the scope
 
ofemergency medicine goes beyond the clinical setting within a hospital. Clinical emergency
 
medicine is practiced in a variety of nonhospital settings, including EMS,occupational settings,
 
cruise ships, and free-standing urgent care settings. Also, many emergency physicians are
 
engaged full-time in nonclinical aspects ofemergency medicine, including teaching, research,
 
administration, and government service. Therefore the total number of individuals who
 
compose the universe ofemergency physicians is larger than our projected number ofthose
 
providing clinical service.
 
In 1987 ACER first adopted the position that there was a significant shortage ofemergency
 
physicians appropriately trained and certified in the specialty. Moreover, it has been the
 
position ofthe College that this shortage will continue well into the next century. Others have
 
made similar observations. As early as 1980,the Graduate Medical Education National
 
Advisory Commission(GMENAC)predicted a shortage ofemergency physicians until 2010.^
 
However,the GMENAC study based its findings on a needs-based model.The needfe-based
 
model develops projections based on whata panel of experts believes will be required, given a
 
certain set ofassumptions about pathology and epidemiology,as well as what will be required
 
from a professional standpoint to meet health care needs.A major limitation ofthis model is
 
that such needs assessments are highly subjective and difficult to verify.­
Gallery et aP reported in 1990 that there wasa need for 26,320 emergency medicine PTEs.
 
Their conclusion assumed the following: 5,600 hospitals in the United States with EDs in 1990
 
and a mean of4.7 PTEs per ED.The PTE figure was an extrapolation ofa previous ACER
 
study of staffing patterns and,assuch,served as an unverified estimate ofthe total number of
 
PTEs. Moreover,the projection did not address how many physicians composed the workforce
 
complement."
 
Holliman et al- also reported a shortage Of appropriately trained and qualified emergency
 
physicians. They developed a model based on the supply ofemergency physiciansfrom
 
accredited emergency medicine training programs and the demand for emergency physicians,
 
as estimated from the number of hospital EDs and staffing patterns. Their assumptions were
 
similar to the assumptions made by Gallery et al. As with the projections of Gallery et al, the
 
projections of Holliman et al were based on assumptions that may have had heuristic value but
 
had not been empirically validated.
 
Although previous estimates reported in the literature were based on untested assumptions, it
 
appears that those assumptions and resulting projections are consistent with the present data.
 
Gallery et al^ reported a need for 26,320 PTEs,slightly more than the number projected by the
 
present data. They assumed 5,600 hospitals with EDs,whereas the actual number based on
 
AHA data is 4,945.They used an average PTE per hospital of4.7 which was very close to the
 
number4.96 reported in this study. Holliman et al- used similar assumptions to make
 
projections and offered various models based on those projections.
 
The present study does not attempt to projectfuture need."How many physicians are needed
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to staff EDs in the next20 years?" is not an empiricai question. Science does notanswerthe
 
question "shouid."Such questions are uitimateiy a matter ofjudgmentand will be solved in the
 
policy arena rather than within academe. Nonetheless,sound science can guide poiicy
 
decisions. As has been stated, any statement of need mustcontain not only a description of
 
"whatshould be?"—a policy question, but also,a description of"whatis?"—an empirical
 
question. The presentstudy provides the first empirical data reported to date to answer that
 
question for emergency medicine.
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